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PREFACE. 


The  introduction  of  quinine-yielding  Chinchona- trees 
into  India,  and  the  cultivation  of  the  "Peruvian 
Bark  "  in  our  Eastern  possessions,  where  that  inesti- 
mable febrifuge  is  almost  a  necessary  of  life,  has  for 
some  years  engaged  the  attention  of  the  Indian 
Grovemment.  In  1859  the  author  of  the  present 
work  was  intrusted,  by  the  Secretary  of  State  for 
India  in  Council,  with  the  duty  of  superintending  all 
the  necessary  arrangements  for  the  collection  of  Chin- 
chona-plants  and  seeds  of  the  species  esteemed  in 
commerce,  in  South  America,  and  for  their  introduc- 
tion into  India.  This  important  measure  has  now 
been  crowned  with  complete  success,  and  it  is  the 
object  of  the  following  pages  to  relate  the  previous 
history  of  the  Chinchona-plant ;  to  describe  the 
forests  in  South  America  where  the  most  valuable 
species  grow ;  to  record  the  labours  of  those  who 
were  engaged  in  exploring  them ;  and  to  give  an 
account  of  all  the  proceedings  connected  with  the 
cultivation  of  Chinchona-plants  in  India. 

In  the  jx^aforniance  of  this  service  it  was  a  part  of 
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my  duty  to  explore  the  forests  of  the  Peruvian 
province  of  Caravaya,  which  has  never  yet  been 
described  by  any  English  traveller ;  and  the  first 
part  of  the  work  is  occupied  by  an  account  of  the 
various  species  of  Chinchona-plants  and  their  pre- 
vious history,  a  narrative  of  my  travels  in  Peru, 
and  a  record  of  the  labours  of  the  agents  whom 
I  employed  to  collect  plants  and  seeds  of  the 
various  species  of  Chinchonae  in  other  parts  of  South 
America. 

The  traveller  who  ascends  to  the  lofty  plateau  of 
the  Cordilleras  cannot  fail  to  be  deeply  interested  in 
the  former  history  and  melancholy  fate  of  the  Peru- 
vian Indians ;  and  some  account  of  their  condition 
under  Spanish  colonial  rule,  and  of  the  insurrection 
of  Tupac  Amaru,  the  last  of  the  Incas,  will,  I  trust, 
not  be  unwelcome.  I  have  devoted  three  chapters 
to  these  subjects,  which  will  form  a  short  digression 
on  our  way  to  the  Chinchona  forests.  I  am  indebted 
to  the  late  General  Miller,  and  to  Dr.  Vigil,  the 
learned  Director  of  the  National  Library  at  Lima, 
for  much  new  and  very  curious  material  throwing 
light  on  that  period  of  Spanish  colonial  history 
which  includes  the  great  rebellion  of  the  Peruvian 
Indians  in  1780. 

The  second  part  of  the  work  contains  a  narrative 
of  my   travels  in    India,  a  description   of  the  sites 
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selected  for  Chinchona-plantations,  and  an  account 
of  the  progress  of  the  experimental  cultivation  of 
those  inestimable  trees,  from  the  arrival  of  the  plants 
and  seeds,  early  in  1861,  to  the  latest  dates. 

In  conducting  the  operiations  connected  with  the 
collection  of  Chinchona-plants  and  seeds  in  South 
America,  I  obtained  the  services  of  Mr.  Spruce,  Mr. 
Pritchett,  Mr.  Cross,  and  Mr.  Weir ;  and  it  affords 
me  great  pleasure  to  have  this  opportunity  of  pub- 
hcly  recording  their  perseverance  in  facing  many 
dangers  and  hardships,  and  in  doing  the  work  that 
was  allotted  to  them  so  ably,  and  with  such  complete 
success. 

To  Mr;  Richard  Spruce,  an  eminent  botanist  who 
has  for  eight  years  been  engaged  in  exploring  the 
basin  of  the  Amazons,  from  Para  to  the  peaks  of  the 
Quitenian  Andes,  and  from  the  falls  of  the  Orinoco 
to  the  head-waters  of  the  Huallaga,  the  largest  share 
of  credit,  so  far  as  the  South  American  portion  of 
the  enterprise  is  concerned,  imdoubtedly  belongs. 
I  have  endeavoured  to  do  justice  to  his  untiring 
energy  and  zeal,  and  to  the  important  service  which 
he  has  rendered  to  India. 

But  the  collection  of  plants  and  seeds  in  South 
America,  and  their  conveyance  to  the  shores  of  India, 
would  have  been  of  little  use  if  they  had  not  been 
delivered  into  competent  hands  on  arriving  at  tlieir 
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destination.  To  the  scientific  and  practical  know- 
ledge, the  unwearied  zeal,  and  skilful  management 
of  Mr.  Mclvor,  the  Superintendent  of  the  Govern- 
ment Gardens  at  Ootacamund,  on  the  Neilgherry 
hills,  is  therefore  due  the  successful  introduction 
of  Chinchona-plants  into  India.  His  care  has  now 
been  fully  rewarded,  and  the  experiment  has  reached 
a  point  which  places  it  beyond  the  possibility  of  ulti- 
mate failure. 

I  am  indebted  to  Sir  William  Hooker,  who  has, 
from  the  first,  taken  a  deep  interest  in  this  beneficial 
measure,  for  many  acts  of  kindness,  and  for  his 
readiness  to  give  me  valuable  advice  and  assistance ; 
while  he  has  rendered  most  essential  service  in 
successfully  raising  a  large  number  of  Chinchona- 
plants  at  Kew.  To  Dr.  Weddell  my  thanks  are 
due  for  much  information  most  promptly  and  kindly 
supplied;  and  to  Mr.  Howard  for  the  important 
suggestions  and  information  with  which  he  has  fre- 
quently favoured  me,  and  which  no  scientific  man 
in  Europe  is  better  able  to  give.  It  is  a  fortunate 
circumstance  that  his  invaluable  and  superbly  illus- 
trated work  on  the  Chinchona  genus  should  have 
been  published  just  at  the  time  when  the  Chinchonse 
are  about  to  be  planted  out  in  India  and  Ceylon,  for 
from  no  other  source  could  the  cultivators  derive 
so  large  an  amount  of  valuable  information.     Mr. 
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Howard  has  likewise  done  good  service  by  present- 
ing the  Indian  GFovemment  with  a  fine  healthy  plant 
of  Chinchona  Uritusinga,  a  species  which  had  not  pre- 
viously been  introduced.  I  take  this  opportunity  of 
expressing  my  thanks  for  much  assistance  from  Dr. 
Seemann,  the  able  Editor  of  the  *  Bonplandia  ;'  from 
Mr.  Dalzell,  the  Conservator  of  Forests  in  the  Bombay 
Presidency ;  from  Dr.  Forbes  Watson,  the  Eeporter 
on  the  vegetable  products  of  India,  at  the  India 
Office  ;  from  Mr.  Veitch,  of  the  Eoyal  Exotic  Nursery 
at  Chelsea ;  and  from  many  kind  friends  both  in  Peru 
and  India.  I  am  also  indebted  to  Mr.  Alexander 
Smith,  son  of  Mr.  John  Smith,  the  Curator  of  the 
Royal  Botanical  Gardens  at  Kew,  for  an  interesting 
note  on  the  principal  plants  employed  by  the  natives 
of  India  on  account  of  their  real  or  supposed  febri- 
fugal virtues,  which  will  be  found  in  an  Appendix. 

The  botanical  name  for  the  plants  which  yield 
Peruvian  bark  was  given  by  Linnseus,  in  honour  of 
the  Countess  of  Chinchon,  who  was  one  of  the  first 
Europeans  cured  by  this  priceless  febrifuge.  The 
word  has  been  generally,  but  most-  erroneously,  spelt 
Cinchona;  and,  considering  that  such  mis-spelling 
is  no  mark  of  respect  to  the  lady  whose  memory  it  is 
intended  to  preserve,  while  it  defeats  the  intention 
of  Linnseus  to  do  her  honour,  I  have  followed  the 
good    example    of    Mr    Howard    and   the    Spanish 
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botanists  in  adopting  the  correct  way  of  spelling  the 
word — Chinchona*  The  Counts  of  Chinchon,  the 
hereditary  Alcaides  of  the  Alcazar  of  Segovia,  do 
not  hold  so  obscure  a  place  in  history  as  to  excuse 
the  continuance  of  this  mis-spelling  of  their  name. 

After  much  anxiety,  extending  over  a  period  of 
three  years ;  after  all  the  hardships,  dangers,  and 
toils  which  a  searcli  in  virgin  tropical  forests  entails ; 
and  after  more  than  one  disappointment,  it  is  a  source 
of  gratification  and  thankfulness  that  this  great 
and  important  measure,  fraught  with  blessings  to 
the  people  <)f  India,  and  with  no  less  beneficial 
results  to  the  whole  civilized  world,  should  have 
been  finally  attended  with  complete  success,  in  spite 
of  difficulties  of  no  ordinary  character.  How  com- 
plete this  success  has  been,  will  be  seen  by  a  perusal 
of  the  two  last  chapters  of  the  present  work,  and 
of  Mr.  Mclvor's  very  interesting  Report  in  the 
Appendix ;  it  is  sufficient  here  to  say  that  it  has 
exceeded  our  most  sanguine  expectations. 


•  The  only  valid  arguilicnt  against  this  change  is  that  it  may  cause  con- 
fusion, but  the  alteration  is  too  slight  for  this  to  be  ix)ssibie  ;  and  it  is  not 
uncommon,  among  botanists,  to  correct  the  usual  spelling  of  genera  or 
B|M5cieM  of  planUt,  when  it  is  found  to  be  erroneous.  Among  other  examples 
of  such  changes  may  be  enumerated  those  of  Plumeria^  now  altered  to 
Plumieria;  JJu/onia  to  Buffonia;  and  Oesncria  to  Gesnera, 
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POSTSCRIPT 

Oct.  16, 1862. 


LATEST  INTELLIGENCE  OF  THE  CHINCHONA  PLANTS, 
FROM  THE  NEILGHERRY  HILLS. 

Number  of  Chinchona  plants  on  the  Neilgherry  Hills  on  August  Slst, 
1862. 

Spedes.  Number. 

C.  Succirubra 30,150 

a  Calinaya       1,050 

C,  Condaminea  (vva,  Uritxisinga) 41 

C,  Condaminea  (var.  Chahuarguera)      20,030 

C.  Condaminea  (var.  Crispa) 236 

C.  lancifolia      1 

C.nitida 8,500 

C.micraiitfta 7,400 

C,  Peruviana 2,295 

Species  without  name       2,440 

C.Pahudiana 425 

Total     72,568* 


The  total  number  of  plants  permanently  placed  out  in  the  plantations, 
on  August  31st,  1862,  was  13,700,  and,  although  only  recently  ti-ansplanted, 
they  are  in  a  very  promising  condition.  The  number  placed  out,  at  the 
same  date,  in  the  nurseries  in  the  open  air,  and  in  the  hardening-off 
frames,  was  18,076,  all  in  the  finest  possible  state  of  health.  The  number 
of  small  plants  under  glass,  including  those  used  for  the  production  of 
wood  for  propagation,  was  40,792.. 

There  are  four  plantations  for  Chinchona  cultivation,  either  cleared  and 
planted,  or  about  to  be  cleared,  at  Neddiwuttum  and  Pycarrah ;  besides 


*  Sec  page  490. 
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the  loftier  one  at  Dodabetta.  At  Ncddiwuttum  the  "Denison  Planta- 
tions" will  contain  about  210  acres  of  planted  land,  the  "Markham 
Plantation  **  about  200  acres ;  and  near  Pycarrah  about  250  acres  are  to  be 
planted,  of  fine  well-watered  land,  completely  sheltered  from  the  west 
winds,  to  be  called  the  "  Wood  Plantation,"  after  the  Secretary  of  State 
for  India :  altogether  about  G60  acres,  besides  the  Dodabetta  site. 

Plants  are  to  be  disposed  of  to  private  individuals  who  may  be  desirous 
of  undertaking  the  cultivation,  and  22,000  had  already  been  ordered  in 
the  beginning  of  September. 


LATEST  INTELLIGENCE  FROM  DARJEELING. 

Dr.  Anderson,  who  is  in  charge  of  the  Chinchona  cultivation  in  Bengal, 
brought  the  plants  to  the  Darjeeling  Hills  early  in  May  1862.  He  then 
had  84  i)lant8  of  C,  sticciruhra,  44  of  C,  micrantha,  48  of  C.  nitida^  2  of 
C»  Peruviana^  5  of  C,  CaHsaya^  and  53  of  C  Pahudiana.  On  July  26th 
these  had  been  increased,  by  layers  and  cuttings,  to  140  of  C  guccirubra^ 
63  of  C.  nitida^  43  of  C.  micrantha,  7  of  C.  Calisayaf  and  3  of  C.  Pem- 
vitma.    See  page  612. 


LATEST  INTELLIGENCE  FROM  CEYLON. 

On  July  29th,  1862,  Mr.  Thwaites  had  raised  960  young  plants  of  C. 
Ccndaminea  from  seeds.  At  the  same  date  the  plants  of  C,  succirubra 
were  thriving  admirably,  several  being  planted  out  in  the  hill  garden,  and 
a  few  at  Peradenia.  The  other  species  were  doing  well,  and  Mr.  Thwaites 
was  propagating  as  fast  as  possible  from  cuttings.   See  page  509. 


C.  PAHUDLANA.— The  Dutch  Species. 

The  C  Pahudiana^  which  forms  the  bulk  of  the  Java  plantations,  is 
now  generally  acknowledged  to  be  worthless.  A  tree  of  this  species  has 
been  chemically  analyzed  by  Professors  G.  F.  Miilder  and  F.  A.  W.  Miquel, 
and,  in  consequence  of  the  joint  report  of  these  gentlemen,  the  Dutch 
Government  have  determined  to  put  an  entire  stop  to  its  cultivation.  See 
)Kiye  56.    See  Utter  frcm  M.  Ifaitskarl,  dated  May  23rd,  1862. 


TRAVELS  IN  PERU. 


CHAPTEE  I. 

DISCOVERY  OF  PERUVIAN  BARK. 

The  Countoss  of  Ghinchon  —  Introduction  of  the  use  of  bark  into  Europe  — 
M.  La  Omflamine  H  first  description  of  a  Chinefiona-ttoe  —  J.  do  Jnadeu  — 
Description  of  the  Cliinchona  region  —  The  different  valuable  species  —  The 
discovery  of  quinine. 

The  whole  world,  and  especially  all  tropical  countries  where 
intermittent  fevers  prevail,  have  long  been  indebted  to  the 
mountainous  forests  of  the  Andes  for  that  inestimable  febrifuge 
which  has  now  become  indispensable^  and  the  demand  for 
which  is  rapidly  increasing,  while  the  supply  decreases, 
throughout  all  civilized  countries.  There  is  probably  no  drug 
which  is  more  valuable  to  man  than  tlie  febrifugal  alkaloid 
which  is  extracted  from  the  chinchona-trees  of  South 
America;  and  few  greater  blessings  could  be  conferred  on 
the  human  race  than  the  naturalization  of  these  trees  in 
India,  and  other  congenial  regions,  so  as  to  render  the  supply 
more  certain,  cheaper,  and  more  abundant. 

It  will  be  the  principal  object  of  the  following  pages  to 
relate  the  measures  which  have  been  adopted  >vithin  the 
last  two  years  to  collect  plants  and  seeds  of  these  quinine- 
yielding  chinchonffi,  in  the  various- regions  of  South  America, 
where  the  most  valuable  species  are  found ;  and  to  give  an 
account  of  their  introduction  into  India,  and  of  the  hill 
districts  in  that  country  where  it  is  considered  most  likely 
that  they  will  thrive.  But  it  is  necessary  that  the  reader 
should  have  a  general  knowledge  of  these  precious  trees, 
and   of  their  history,   before  he  aceompanies  the  explorers 
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2  VIRTUES  OF  BARK  KNOWN  TO  INDIANS.      Chap.  I. 

who  were  sent  in  search  of  them  over  the  Cordilleras  of  the 
Andes,  and  into  the  vast  untrodden  forests. 

It  would  be  strange  indeed,  if,  as  is  generally  supposed, 
the  Indian  aborigines  of  South  America  were  ignorant  of  the 
virtues  of  Peruvian  bark ;  yet  the  absence  of  this  sovereign 
remedy  in  the  wallets  of  itinerant  native  doctors  who  have 
plied  their  trade  from  father  to  son,  since  the  time  of  the 
Incas,  certainly  gives  some  countenance  to  this  idea.  It  seems 
probable,  nevertheless,  that  the  Indians  were  aware  of  the 
virtues  of  Peruvian  bark  in  the  neighbourhood  of  Loxa,  230 
miles  south  of  Quito,  where  its  use  was  first  made  known  to 
Europeans:  and  the  Indian  name  for  the  tree  quinorquina, 
"  bark  of  bark,"  indicates  that  it  was  believed  to  possess  some 
special  medicinal  properties.^  The  Indians  looked  upon  their 
conquerors  with  dislike  and  suspicion ;  it  is  improbable  that 
they  would  be  quick  to  impart  knowledge  of  this  nature  to 
them ;  and  the  interval  which  elapsed  between  the  discovery 
and  settlement  of  the  country  and  the  first  use  of  Peruvian 
bark  by  Europeans  may  thus  easily  be  explained.'  The 
conquest  and  subsequent  civil  wars  in  Peru  cannot  be  said  to 
have  been  finally  concluded  until  the  time  of  the  viceroy 
Marquis  of  Caflete,  in  1560 ;  and  J.  de  Jassieu  reports  that 
a  Jesuit,  who  had  a  fever  at  Malacotas,^  was  cured  by 
Peruvian  bark  in  1600.  M.  La  C!ondamine  also  found  a 
manuscript  in  the  library  of  a  convent  at  Loxa,  in  which  it 
was  stated  that  the  Europeans  of  the  province  used  the  bark 


1  In  Quichua,  when  tho  name  of  a  j  chewing  the  bark  to  cure  their  feven, 
plant  ifl  reduplicated,  it  almost  inva-  j  mentioned  by  Gondamine ;  and  of  an 
riably  implies  that  it  possesses  some  |  Indian  having  fonnd  it  out  by  drinknug 
medicinal  quaUty.  ;  of  the  waters  of  a  lake  into  which  a 


'  La  Gondamme,  Juasieu.  and  Ruiz 
all  believed  that  the  Indians  were 
aware  of  the  medicinal  quahtiee  of 
Peruvian  bark,  and  that  they  imparted 
their  knowlod|?e  to  the  Spaniards. 
Humboldt  and  Ulloa  were  of  an  oppo- 
site opinion.  The  stories  of  its  vii^es 
having  been  discovered  by  watching 
the   pumas  or  South-American  lions 


chinchona-tree  had  fallen  —  told  by 
Geoi&oy — are  of  modem  and  European 
.origin. 

'  Jussieu  says  that  it  is  certam  that 
the  first  knowledge  of  the  efficacy  of  this 
bark  was  derived  finom  the  Indiana  of 
Malacotaa,  some  leagues  south  of  Loxa. 
— WeddeU,  Bistoire  NatureUe  de» 
QuinquifuUj  p.  15. 
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at  about  the  same  time.  Thus  an  interval  of  only  forty 
years  intervened  between  the  pacification  of  Peru  and  the 
discovery  of  its  most  valuable  product. 

It  may  be  added,  however,  that  though  the  Indians  were 
aware  of  the  febrifugal  qualities  of  this  bark,  they  attached 
Uttle  importance  to  them,  and  this  may  be  another  reason 
for  the  lapse  of  time  which  occurred  before  the  knowledge 
was  imparted  to  the  Spaniards.  Keferring  to  this  circum- 
stance La  Condamine  says,  '^  Nul  n'est  saint  dans  son  pays.^' 
This  indifference  to,  and  in  many  cdses  even  prejudice  against 
the  use  of  the  Peruvian  bark,  amongst  the  Indians,  is  very 
remarkable.  Poeppig,  writing  in  1830,  says  that  in  the 
Peruvian  province  of  Huanuco  the  people,  who  are  much 
subject  to  tertian  agues,  have  a  strong  repugnance  to  its 
use.  The  Indian  thinks  that  the  cold  north  alone  permits 
the  use  of  fever-bark ;  he  considers  it  as  very  heating,  and 
therefore  an  unfit  remedy  in  complaints  which  he  believes  to 
arise  from  inflammation  of  the  blood.^  Humboldt  also  notices 
this  repugnance  to  using  the  bark  amongst  the  natives; 
and  Mr.  Spruce  makes  the  same  observation  with  respect  to 
the  people  of  Ecuador  and  New  Granada.*  He  says  that 
they  refer  all  diseases  to  the  influence  of  either  heat  or  cold ; 
and,  confounding  cause  and  effect,  they  suppose  all  fevers  to 

•Ik 

proceed  from  heat.  They  justly  believe  bark  to  be  very 
heating,  and  hence  their  prejudice  against  its  use  in  fevers, 
which  they  treat  with  frescos  or  cooling  drinks.  Even  in 
Guayaquil  the  prejudice  against  quinine  is  so  strong  that, 
when  a  physician  administers  it,  he  is  obliged  to  call  it  by 
another  name. 

In  about  1630  Don  Juan  Lopez  de  Canizares,  the  Spanish 
Corregidor  of  Loxa,  being  ill  with  an  intermittent  fever,  an 
Indian  of  Malacotas  is  said  to  have  revealed  to  him  the 


*  Pcieppig.  R^isf.  ^  Mr.  Spnice's  Report,  p.  25. 
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4  THE  COUNTESS  OF  CHINCHON.  Chap.  I. 

healing  virtues  of  quinquina  bark,  and  to  have  instructed 
him  in  the  proper  way  to  administer  it,  and  thus  his  cure 
was  effected. 

In  1638  the  wife  of  Luis  Geronimo  Fernandez  de  Cabrera 
Bobadilla  y  Mendoza,  fourth  Count  of  Chinchon,  lay  sick  of 
an  intermittent  fever  in  the  palace  at  Lima.  Her  famous 
cure  induced  Linnaeus,  long  afterwards,  to  name  the  whole 
genus  of  quinine-yielding  trees  in  her  honour  chinchona.  The 
godmother  of  these  priceless  treasures  of  the  vegetable  king- 
dom has,  therefore,  some  claim  upon  our  attention. 

This  Countess  of  Chinchon  was  a  daughter  of  the  noble 
bouse  of  Osorio,  whose  founder  was  created  Marquis  of 
Astorga  by  Henry  IV.;  King  of .  Castillo.  The  eighth 
marquis,  who  died  at  Astorga  in  1613,  bad  a  daughter  by  his 
wife  Dona  Blanca  Manrique  y  Aragon,  named  Ana,*  bom 
in  1576 ;  and  the  ruins  of  the  palace  in  the  curious  old  town 
of  Astorga,  in  which  she  passed  her  childhood,  are  still 
standing.^  At  the  early  age  of  sixteen  she  was  married  to 
Don  Luis  de  Yelasco,  Marquis  of  Salinas,  who  was  about  to 
assume  the  important  office  of  viceroy  of  Mexico.  She  pro- 
bably accompanied  her  husband  to  Mexico,  and  afterwards  to 
Lima,  as  he  was  viceroy  of  Peru  from  1596  to  1604.  In  the 
lattervear  he  resumed  his  former  office  in  Mexico,  and,  on 
his  rKum  to  Spain,  he  became  President  of  the  Council  of 
the  Indies  from  1611  to  1617.^  The  lady  Ana  had  thus  been 
a  great  traveller,  when,  in  the  latter  year,  she  found  herself 
a  widow.  In  1621  she  was  married,  in  the  city  of  Madrid,  to 
her  second  husband  the  fourth  Count  of  Chinchon,  who  was 
descended  from  a  long  line  of  proud  and  valiant  Catalonian 
ancestors.     One  of  his  forefathers,  Don  Andres  de  Cabrera, 


«  Tlie    first    Marquis    of    Astorga    cousin    to    her    contemporary    King 


married  Leonora,  daughter  of  Don 
Fadri(|ue  Henriquez,  Admiral  of  Spain, 
and  Bister  of  the  Queen  of  Aiugon, 
who  was  mother  of  King  Ferdinand 
the  Catholic:  so  that  Ana  was  sixth 


Philip  rV. 

7  Nobiliario  genealogieo  de  lo$  Titulo§ 
de  EspatUi^  par  Alomo  Lopez  de  Hetro, 
Madrid,  1626. 

®  Alcedo. 
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who  was  created  Marquis  of  Moya  in  1480,  married  Beatriz 
de  Bobadilla,  so  well  known  in  history  as  the  faithful 
attendant  and  confidential  friend  of  Queen  Isabella  the 
Catholic  The  Emperor  Charles  V.,  remembering  the  ser- 
?ices  and  ancient  dignity  of  the  illustrious  families  of  Cabrera 
and  Bobadilla,  created  the  second  son  of  the  Marquis  of  Moya, 
by  Beatriz  de  Bobadilla,  Count  of  his  town  of  Chinchon,  in 
the  kingdom  of  Toledo,  in  1517.®  The  third  Count  was  one 
of  the  over-worked  ministers  of  that  most  indefatigable  of 
''red-tapists"  Philip  II.;  and  his  son  became  the  husband 
of  the  widow  Ana,  who  accompanied  him  to  Lima  on  his 
appointment  as  viceroy  of  Peru  in  1629.  Thus,  for  the 
second  time,  this  lady  entered  the  City  of  the  Kings  as  Vice- 
Queen. 

While  the  Countess  Ana  was  suffering  from  fever  in  1638, 
in  her  sixty-third  year,  the  Corregidor  of  Loxa,  Don  Juan 
Lopez  de  Canizares,  sent  a  parcel  of  powdered  quinquina 
bark  to  her  physician,  Juan  de  Vega,  who  was  also  captain  of 
the  armoury,  assuring  him  that  it  was  a  sovereign  and  never* 
failing  remedy  for  "  tertiana."  It  was  administered  to  the 
Countess  and  effected  a  complete  cure  ;  and  Mr.  Howard  is 
of  opinion  that  the  particular  plant  which  hfid  this  honour, 
and  which,  therefore,  yields  the  true  and  original  Peruvian 
bark,  is  the  Chahuarguera  variety  of  the  C.  Condcminea} 
This  kind  contains  a  large  percentage  of  ckhichomdine,  an 
alkaloid,  the  great  importance  of  which  is  only  now  just 
beginning  to  be  recognised,  so  that  it  is  to  chinchonidine, 
and  not  to  quinine^  that  the  Countess's  cure  is  due.^ 

The  Count  of  Chinchon  returned  to  Spain  in  1640,  and 


•  Creadon  y  Frivilegios  de  loe  Tituloa  of  oxtraonliiiary  grcHtiieaso.'*    In  17G4 

de  CiutiUa,por  Don  Jo8^  Bemi.    Tho  the  then  Count  of  Chinchon  ceiled  the 

Goants  of  Chinchon  were  hereditary  Alcazar  to  tlie  crown. 

Alcaitiea  of  the  Alctizar  of  Segovia.  '  A  large  Hupply  of  seeds  of  this  kind 

In  1G23  the  Count  of  Chinchon  here  Iuim  been  sent  to  India  and  Ceylon. 

received  Charlea  I.  of  Kngland,  and  -  Howard  8    Nueva    QuinoUHjia    de 

KJive  him  a  supper  of  "certaine  troutu  Pavon,  No.  1. 


6  USE  OF  BARK  PROMOTED  BY  JESUITS.        Chap.  I. 

his  Countess,  bringing  with  her  a  quantity  of  the  healing 
barky  was  thus  the  first  person  to  introduce  this  invaluable 
medicine  into  Europe.^  Hence  it  was  sometimes  called 
Countess's  bark,  and  Countess's  powder.  Her  physician, 
Juan  de  Vega,  sold  it  at  Seville  for  one  hundred  reals  the 
pound.  In  memory  of  this  great  service  Linnaeus  named  the 
genus  which  yields  it  Cfiinchona,  and  afterwards  the  lady 
Ana's  name  was  still  further  immortalized  in  the  great  family 
of  Chinchonacece,  which,  together  with  ChinchancB^  includes 
ipecacuanhas  and  coffees.  By  modem  writers  the  first  h  has 
usually  been  dropped,  and  the  word  is  now  almost  invariably, 
but  most  erroneously,  spelt  Cinchona. 

After  the  cure  of  the  Countess  of  Chinchon,  the  Jesuits 
were  the  great  promoters  of  the  introduction  of  bark  into 
Europe.  In  1639,  as  the  last  act  of  his  vic^royalty,  her  hus- 
band did  good  service  to  the  cause  of  geographical  discovery, 
by  causing  the  expedition  under  the  Portuguese  Texeira  to 
proceed  from  Quito  to  the  mouth  of  the  Amazons,  accom- 
panied by  the  Jesuit  Acufia,  who  wrote  a  most  valuable 
account  of  the  voyage.^  From  that  time  the  missionaries  of 
Acufia's  fraternity  continued  to  penetrate  into  the  forests 
bordering  on  the  upper  waters  of  the  Amazons,  and  to  form 
settlements ;  and  Humboldt  mentions  a  tradition  that  these 
Jesuira  accidentally  discovered  the  bitterness  of  the  bark, 
and  tried  an  infusion  of  it  in  tertian  ague.  In  1670  the 
Jesuit  inisHionaries  sent  parcels  of  the  powdered  bark  to 
llome,  whence  it  was  distributed  to  members  of  the  fraternity 
throughout  Europe  by  the  Cardinal  de  Lugo,  and  used  for 
the  (?ure  of  agues  with  great  success.  Hence  the  name  of 
•*  JiiHuits'  bark,"  and  "Cardinal's  bark;"  and  it  was  a  ludicrous 
tvM\\\i  of  its  i>atronago  by  the  Jesuits  that  its  use  should  have 


*  H^'Uinliitti  IkuliiM  iium'rtH  tluit  burk 
Hiift  bniiiglil  Ut  AN'iilit  (le  Heriart'H  us 
furly  vM  X^uVl. — H  11)11  UilrltM  AspevU,  ii. 


p.  268. 

*  I  tninuluttMl    aiul   cditcil   Aouiia'tt 
Voyage  for  the  Hnkluyt  Society  in  185l>. 
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beeu  for  a  long  time  opposed  by  Protestants  and  favoured  by 
Boman  Catholics.  In  1679  Louis  XIY.  bought  the  secret 
of  preparing  quinquina  from  Sir  Bobert  Talbor,  an  English 
doctor,  for  two  thousand  louis-d'ors,  a  large  pension,  and  a 
title.  From  that  time  Peruvian  bark  seems  to  have  been 
recognised  as  the  most  efficacious  remedy  for  intermittent 
fevers.  The  second  Lord  Shaftesbury,  who  died  in  1699, 
mentions  in  one  of  his  letters — ''Dr.  Locke's  and  all  our 
ingenious  and  able  doctors'  method  of  treating  fevers  with 
the  Peruvian  bark :"  he  declares  his  belief  that  it  is  "  the 
most  innocent  and  effectual  of  all  medicines ;"  but  he  also 
alludes  to  ''  the  bugbear  the  world  makes  of  it,  especially  the 
tribe  of  inferior  physicians." 

There  can  be  no  doubt  that  a  very  strong  prejudice  was 
raised  against  it,  which  it  took  many  years  to  conquer ;  and 
the  controversies  which  arose  on  the  subject  between  learned 
doctors  were  long  and  acrimonious.  Dr.  C!olmenero,  a  pro- 
fessor of  the  University  of  Salamanca,  wrote  a  work  in  which 
he  declared  that  ninety  sudden  deaths  had  been  caused  by  its 
use  in  Madrid  alone.®  Chiflet  (Paris,  1653)  and  Plempius 
(Kome,  1656),  two  great  euemies  of  novelty,  prophesied  the 
early  death  of  quinquina,  aud  its  inevitable  malediction  by 
future  ages;  while  the  more  enlightened  Badius  (Genoa, 
1656)  defended  its  use,  and  quoted  more  than  twelv^  thou- 
sand cures  by  the  aid  of  this  remedy,  performed  by  the  best 
doctors  of  the  hospitals  in  Italy.  In  1692  Dr.  Morton,  one 
of  the  opponents  of  its  use,  was  obliged  to  retract  all  he  had 
said  against  quinquina  ;  and  it  was  then  that  it  began  to  be 
generally  admitted  as  a  valuable  medicine.  It  still,  however, 
remained  a  subject  of  controversy,  and  as  late  as  1714  two 
Italian  physicians,  Bamazzini  and  Torti,*  held  opposite  views 


*  Ditertaciwi  pot  Dr.  Don  llipolUo 
nanus. 


rnanue. 


*  Torti  8   work,    Ve  Febrihiis,   was 
published  at  Venice  in  1732. 
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on  the  subject.  Eamazziiii  wrote  against  its  use  with  much 
yiolence,  while  Torti  maintained  that,  in  proper  doses,  it 
would  arrest  remittent  and  intermittent  fevers.^ 

Whilst  the  inestimable  value  of  Peruvian  bark  was  gra^ 
dually  forcing  conviction  on  the  most  bigoted  medical  con- 
servatives of  Europe,  and  whilst  the  number  and  efficacy  of 
cures  effected  by  its  means  were  bringing  it  into  general  use, 
and  consequently  increasiiig  the  demand,  it  was  long  before 
any  knowledge  was  obtained  of  t|ie  tree  from  which  it  was 
taken.  In  1726  La  Fontcdne,  at  the  solicitation  of  the 
Duchess  of  Bouillon,  who  had  been  cured  of  a  dangerous  fever 
by  taking  Peruvian  bark,  composed  a  poem  in  two  cantos  to 
celebrate  its  virtues  ;  but  the  exquisite  beauty  of  the  leaves, 
and  the  delicious  fragrance  of  the  flowers  of  the  quinquina- 
tree,  with  allusions  to  which  he  might  have  adorned  his 
poem,  were  still  unknown  in  Europe. 

The  first  dospription  of  the  quinquina-tree  is  due  to  that 
memorable  French,  expedition  to  South  America,  to  which 
all  branches  of  science  owe  so  much.  The  members  of  this 
expedition,  JIM.  i)e  la  Condamm^,  Godin,  Bouguer,  and  the 
botanist  Joseph  de  Jussieu,  sailed  from  llochelle  on  the  16th 
of  May,  1735,  to  measure  the  arc  of  a  degree  near  Quito,  and 
thus  determine  the  shape  of  the  earth.  After  a  residence  at 
Quitos  Jussieu  set  out  for  Loxa^  to  examine  the  quinquina- 
tree,  in  March,  1739,  and  in.  1743  La  Condamine  visited 
Loxa,  and  stayed  for  some  time  at  Malacotas,  with  a  Spaniard 
whose  chief  source  of  income  was  the  collection  of  bark.  He 
obtfiiued  some  young  plants  with  the  intention  of  taking 
them  down  the  river  Amazons  to  Cayenne,  and  thence  trans- 
j)orting  them  to  the  Jardin  des  Plantes  ut  Paris  ;  but  a.  wave 
washed  over  his  little  vessel  near  Para,  at  the  mouth  of  the 
great  river,  and  carried  off  the  box  in  which  he  had  pre- 


TiaH4f  Tfufta}H.utiqut;  du  Quinquina,  \H.ii  V.  Briquet,     rurib,  1850. 
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serred  these  plants  for  more  than  eight  months.  **  Thus,"  he 
saysy  ^*  I  lost  them  after  all  the  care  I  had  taken  during  a 
voyage  of  more  than  twelve  hundred  leagues."®  This  was 
the  first  attempt  to  transport  ehinchona-plants  from  their 
native  forests. 

Condamine  described  the  quinquina-tree  of  Loxa  in  the 
^  M^moires  de  I'Acad^mie  i*^  he  was  the  first  man  of  science 
who  examined  and  described  this  important  plant ;  and  in 
1742  Linnseus  established  the  genus  Chinohona,  in  honour 
of  the  Countess  Ana  of  Chinchon.  He,  however,  only  knew 
of  two  species,  that  of  Loxa,  which  was  named  O.  officinalisy 
and  the  C.  Oai^ibceaf  since  degraded  to  the  medicinally 
<rorthless  genus  of  Uxostemmaa. 

Joseph  de  Jussieu,  whose  name  is  associated  with  that  of 
La  Condamine  in  the  first  examination  of  the  chinchona-trees 
of  Loxa,  continued  his  researches  in  South  America  after  the 
departure  of  his  associate.  He  penetrated  on  foot  into  the 
province  of  Canelos,  the  scene  of  Gonzalo  Pizarro's  wonder- 
ful achievements  and  terrible  sufferings;  he  visited  Lima 
with  M.  Grodin;  he  travelled  over  Upper  Peru  as  far  as.  the 
forests  of  Santa  Cruz  de  la  Sierra ;  and  he  was  the  first 
botanist  who  examined  and  sent  homo  specimens  of  the  coca- 
plant,  the  beloved  narcotic  of  the  Peruvian  Lidian.  After 
fifteen  years  of  laborious  work  he  was  robbed  of  his  large 
collection  of  plants  by  a  servant  at  Buenos  Ayres,  who 
behoved  that  the  boxes  contained  money.  This  loss  had  a 
disastrous  effect  on  poor  Jussieu,  who,  in  1771,  returned  to 
France,  deprived  of  reason,  after  an  absence  of  thirty-four 
yeare.  Dr.  Weddell  has  named  the  shrubby  variety  of  C. 
Calisaifa  in  honour  of  this  unfortunate  botanist  C.  Josephiana. 

For  many  years  the  quinquina-tree  of  Loxa,  the  C,  offici- 
sgoZtg  ofXinnaeus,  was  the  only  species  with  which  botanists 


Voyage  de  Condamine,  p.  31.  '  1738,  p.  22G. 
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were  acquainted ;  and  from  lM(Lto>177fi-no  othpir  hark  was 
^met  with  in  commerce  than  that  which  was  exported  frt)m 
the  Peruvian  port  of  Payta,  brought  down  from  the  forests 
in  the  neighbourhood  of  Loxa.  The  constant  practice. of 
improvidently  felling  the  trees  over  so  small  an  area  for 
more  than  a  century,  without  any  cessation,  inevitably  led  to 
their  becoming  yexjjBCMQ&i  and  threatened  their  eventual 
extinction.  As  early  as  1735  Ulloa  reported  to  the  Spanish 
Grovemment,  that  the  habit  of  cutting  down  the  trees  in  the 
forests  of  Loxa,  and  afterwards  barking  them,  without  taking 
the  precaution  of  planting  others  in  their  places,  would  un- 
doubtedly cause  their  complete  extirpation.  "Though  the 
trees  are  numerous,"  he  added,  "yet  they  have  an  end ;"  and 
he  suggested  that  the  Corregidor  of  Loxa  should  be  directed 
to  appoint  an  overseer,  whose  duty  it  should  be  to  examine 
the  forests,  and  satisfy  himself  that  a  tree  was  planted  in 
place  of  every  one  that  was  felled,  on  pain  of  a  fine.^  This 
wise  rule  was  never  enforced,  and  sixty  years  afterward! 
Humboldt  reported  that  25,000  trees  were  destroyed  in  on€ 
year. 

The  mea8U]?es.adc^)ted  by  the  Spanish  Government  towardf 
the  end  of  the  last  century,  in  sending  botanicaLgi^geditioni 
to_explore  the  chinchona  forests  in  other  parts  of  their  vas^ 
South  American  possessions,  led  to  the  discovery  of .additiona] 
valuable  species,  the  introduction  of  their  barks  into.CQm* 
iQerce,  and  the  reduction  of  the  pressure  on  the  Loxa  forests 
which  were  thus  relievM  from  being  the  sole  source  whence 
Peruvian  bark  could  be  supplied  to  the  world. 

The  region  of  chinchona-trees  extends  from  19®  S.  latitude 
where  Weddell  found  the  O.  AustraliSf  to  10®  N.,  followinj 
the  almost  semicircular  curve  of  the  cordillera  of  the  Ande 
over  1740  miles  of  latitude.     They  flourish  in  a  cool'  an< 


*  Xoticiat  Secreiaft  p.  572. 
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equable  temperature,  on  the  sl^es-and  in  the  Yall^s  and 
r%v^x^  of  the  mountains,  surrounded  by  the  most  majestic 
scenery,  never  descending  below  an_eleiatiQn__rf^500,  and 
ascending  as  high  as  9000  feet  above  the  sed.     Within  these 
limits  their  usual  companions  are  tree  ferns,  melastomaceae, 
arborescent  passion-flowers,  and  allied  genera  of  chinchonaceous 
plants.    Below  them  are  the  forests  abounding  in  palms  and 
bamboos,  above  their  highest  limits  are  a  few  lowly  Alpine 
shrubs.     But  within  this  wide  zone  grow  manjLjpecies  of 
chinchonae,  each  within  its  Q5ES-jQarrQa:er_belt  as  regards 
elevation  above  the  sea,  some.yielding  the  ineatimablfiJ29xk, 
and  others  commercially  worthless.    And  the  fi^ecies  of  chin- 
chon®,  in  their  native  forests,  are  not  only  divided  from  each 
other  by  zones  as  regards  lifiight  above  the  sea,  but  also  by 
parallels  of  latitude.     In  Bolivia  and  Caravaya,  for  instance, 
the  valuable    C.   Calisat/a  abounds,  but  it  is  never  found 
nearer  the  equator  than  12^  S.     Between  that  parallel  and 
10®  S.  the  forests  are  for  the  most  part  occupied  by  worthless 
species,  while  in  Northern  Peru  the  important  grey  barks  of 
commerce  are  found.     In  each  of  these  latitudinal  regions  the 
dijBFerent  species  are  again  divided  by  belts  of  altitude.     Yet 
this  confinement  within   zones   of  latitude  and  altitude  is 
not  a  constant  rule ;  for  several  of  the  hardier  and  stronger 
species  have  a  wider  range ;  while  the  more  sensitive,  and 
these  are  usu^iy  the  jnost-precious .kinds,  are  close  prisoners 
withiii_Jhfiit_fJllotte(J  ^zones,  and  never  pass  more  than  a 
hundred  yards  beyond  them.     All  the  species  are,  of  course, 
aflfected  by  local  circumstances,  which  more  or  less  modify 
the  positions  of  their  zones,  as  regards  altitude. 

Thus,  to  give  a  geographical  summary  of  the  chinchona 
r^on,  beginning  from  the  south,  it  commences  in  the 
Bolivian  province  of  Cochabamba  in  19®  S.,  passes  through 
the  yungus  of  La  Paz,  Larecaja,  Caupolican,  and  Munecas, 
into   the  .Peruvian   province   of  Caravaya ;    thence  through 
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the  Peruvian  forests,  on  the  eastern  slopes  of  the  Andes,  of 
Mareapata,  Paucartambo,  Santa  Anna,  Quanta,  and  XJehn- 
bamba,  to  Huanuco  and  Huamalies,  where  the  grey  bark  is 
found.  It  then  continues  through  Jaen,  to  the  forests  near 
Loxa[and  Cuenca,  and  on  the  western  slopes  of  Chimborazo. 
It  begins  again  in  latitude  1^  51'  N.  at  Almaguer,  passes 
through  the  province  of  Popayan,  and  along  the  slopes  of  the 
Andes  of  Quindiu,  until  it  reaches  its  extreme  northern  limit 
on  the  wooded  heights  of  M^rida  and  Santa  Martha. 

Humboldt  remarks  that,  beyond  these  limits,  the  Silla  de 
Caraccas,  and  other  mountains  in  the  province  of  Cumana, 
possQSS  a  suitable  altitude  and  climate  for  the  growth  of  chin- 
chona-trees,  as  well  as  some  parts  of  Mexico,  yet  that  they 
have  never  been  found  either  in  Cumana  or  Mexico ;  and  he 
suggests  that  this  may  be  accounted  for  by  the  breaks  which 
take  place  in  Venezuela  on  the  one  hand,  and  on  the  isthmus 
of  Panama  on  the  other,  where  tracts  of  country  of  low 
elevation  intervene  between  the  lofty  mountains  of  Cumana 
and  Mexico  and  the  chinchona  region  of  the  main  Andes. 
In  these  low  districts  the  chinchona-trees  may  have  encoun- 
tered obstacles  which  prevented  their  propagation  to  the 
northward :  otherwise  we  might  expect  to  find  them  in  the 
beautiful  Mexican  woods  of  Jalapa,  whither  the  soil  and 
climate,  and  their  usual  companions  the  tree  ferns  and 
mclastomacesB,  would  seem  to  invite  them.^ 

Be  this  how  it  may,  the  chinchona-plant  has  never  been 
found  in  any  part  of  the  world  beyond  the  limits  already 
described. 

The  chinchonas,  when  in  good  soil  and  under  other  favour-' 
able  circumstances,  become  large,  forest  trees;  on  highei: 
elevations,  and  when  crowded,  and  growing  in  rocky  ground, 
they  frequently  run  up  to  great  heights  without  a  branch ; 


'  ScnuifMrio  de  la  Nueva  Granada^  p.  283. 
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and  at  the  upper  limit  of  their  zone  they  become  mere 
Q>^ynl^  The  leaves  are  of  a  great  variety  of  shapes  and  sizes, 
bat,  in  most  of  the  finest  species,  they  are  lanceolate,  with  a 
jJiinmg  surface  of  bright  green,  traversed  by  crimson  veins, 
and  petioles  of  the  same  colour.  The  flowers  are  very  small, 
but  bang  in  clustering  panicles,  like  lilacs,  generally  of  a 
deep  roseate  colour,  paler  near  the  stalk,  dark  crimson 
within  the  tube,  with  white  curly  hairs  bordering  the  laciniae 
of  the  corolla.  The  flowers  of  d  micrantha  are  entirely 
white.  They  send  forth  a  delicious  fragrance  which  scents 
the  air  in  their  vicinity. 

The  earliest  botanists  gave  the  name  of  Chinchona  to  a 
Ttet  numbgr_gf  MipA  gftn(jra.j  which  have  since  been 
separated,  and  grouped  under  other  names.^  There  are  three 
characteristics  by  which  a  true  chinchona  may  invariably  be 
known ;  the  presence  of  curly  hairs  bordering  the  lacinite  of 
the  corolla,  the  peculiar  mode  of  dehiscence  of  the  capsule 
from  below  upwards,  and  the  little  pits  at  the  axils  of  the 
veins  on  the  under  sides  of  the  leaves.  These  characters 
distinguish  the  chinchona  from  many  trees  which  grow  with 
it,  and  which  might  at  first  sight  be  taken  for  the  same  genus. 
The  fact,  established  by  the  investigations  of  chemists,  that 
none  of  these_^lied_genera  contain  any  of  the  medicinal 
alkaloids,  has  confirmed  the  propriety  of  their  expulsion  from 
the  chinchona  genus  by  botanists ;  and  Dr.  Weddell  gives  a 
list  of  seventy-three  plants,  once  received  as  Chinchonae, 
which  are  now  more  properly  classed  under  allied  genera, 
sach  as  Coamilmena,  OascariUa^  Exostemma,  Remijia,  Laden- 
hetgia,  Latnonema,  &c.* 

Thus  thinned  out  and  reduced   in   numbers,   the  list  of 


'  ^ndlicher  aeparated  tlio  species 
whose  capsules  begin  to  open  from  the 
top,  and  fonned  them  into  a  sub-genus, 
which  he  called  Cascarilla.  Klotzseh, 
combining  these  with  other  species  cha- 


racterised by  a  six-parted  corolla,  raised  / 
them  to  an  independent  genus  called 
Ladenbergia. 

*  Histoire  natureUe  des  Quinquinatt 
p.  72. 
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^0iffi^  <A  (ruhjfihfmai'  has  been  estaUisbed  by  Dr.  Weddell  at 
u'mihU^^fjL.  and  two  donbtfdl  ;*  bat  eren  the  daasification  of 
tbk  ^iunttmuX  aothoritr,  pablisbed  in  1S49,  abeadj  reqoireB 
luudii  alteniAm  and  rerLsion.  For  instance:  Dr.  Wedddl 
giTibif  no  pbiee  to  the  '^ red-bark"  species,  the  richest  in 
allodoidji,  and  one  of  the  most  important,  which,  throagh  the 
r^^nt  inrestigations  of  Mr.  Spmce,  will  now  probablj  be 
admitt/:d  by  bctonists  as  a  distinct  species,  the  C.  medrubra 
(Vavon).  A  new  grey  bark  now  introduced  into  India  as 
C  Peruviana  f  Howard),  and  the  C.  Pahudiana  (Howard),  a 
worthlefis  kind,  cultivated  by  the  Dutch  in  Java,  will  also  be 
received  as  ad^iitioiial  species.  It  seems  likely  also  that  the 
C,  C(mdamznfa  requires  to  be  divided  into  two  or  three  dis- 
tinct fspecies ;  while  the  C.  Bolimana  (Weddell)  will  sink  into 
a  mere  variety  of  the  C.  Caluaya. 

T\\fi  commcreially  raluaUa.  species,  however,  comprise  but 
a  small  ptoportion  of  the  whole ;  and,  as  all  these  have  now 


•  Dr.  We^ldeirs  ligt  is  as  foUowH : — 


C.  Cai.isata     ..      ..  (Wedddl) 

i).  ij tsukuisvsk  (Humboldt)  .. 

(l.H<:wtmcvLAjA     ..  ^Humboldt)  . . 

C,  AnviiDALiKOLiA..  (WecMeU) 

('.  KiiiHA (Ruiz  and  Pavoit) 


1. 

:j. 

4. 

<;.  ('.  AlHTIlALIS    .. 

7.  i'.  IViMVIANA    .. 

H.  (;.  MK'HAS'THA.. 

0.  (I.  VvMMcy.sa  .. 

10.  (*.  (>>ltl>IFOMA.. 

11.  ('.  l*(;Klt;KAJKJKN8 


(Wedddl)  .. 
(Weddell)  .. 
^{uiz  awl  Pavon) 

(Vafd, 

(MutU) 

(^W»ldeUj     ..      .. 

12.  C.  OVATA (Ruiz  and  Pawn) 

(.Weddell)  ..  .. 
(Ruiz  and  Pavon) 
( WeddeU)  . .  . . 
(Lawheri) 
(WedileU)  ..  .. 
( Lambert) 
(Ruiz  and  Pavon) 


IH.   C.  rilOMKMANA 
H.    ('.  (fff.A.N'l>i;i.lKKIlA 
15.   (5.  A'*|'KKIK<»MA 
Ui.   (*.  |fl'MIU)l.liTlA!(A 
17.   C  (^RAHAVKHHrH 

IK.  C.  Ml  riHii 
ID,  (!.  IIiiuiirrA 


Bolivia  and  OararaTa. 

Ix)xa. 

Peru. 

Pera  and  Bolivia. 

N.  Peru. 

Southern  Bolivia. 

Cara\'aya  and  Bolivia. 

Pfru  and  Bolivia. 

Pern  and  Bolivia. 

New  Granada. 

Bolivia. 

Peru  and  Bolivia. 

Bolivia. 

N.  Peru. 

Bolivia. 

Jaen. 

Oaravayn. 

lioxa. 

X.  Peni. 


('.  |>IHrolX)U 
(',   ISl.Al.MA 


Doufdful 

(Klotzfch)     . 
( Parnn) 


N.  Peru. 
Pom. 
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been  inlaxxlnced  into  India,  they  alone  deserve  our  attention. 
They  are  as  follows : — 


C.  Conda- 
minea. 


C.  mcciruhra   ..  rPavon) 

C.  Chaktiarguera  (Pavon)  \ 

C.  crispa  ..       ..  (Tafalla)l 

C.  Uritutinga  ..  (Pavon)  j 

C,  lancifclia    ..  (Mutis)       ,.. 

C.  nitida . .       ,.  I  Ruiz  &  Pavon)  | 

C.  micrantha  ..  (Ruiz  &  Pavon)  I 

C.  Peruviana  ..  (Howard)  ) 

C.  Calisaya     ..  QWeddell)      .. 


yielding  Red  hark. 
Crown  hark, 
Carthagena  hark, 
Orey  hark. 
Yellow  hark. 


n 


>» 
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These  species  yield  &YBJdSeireiii  ktndfi  of-medifiinaljbarks, 
which  are  collected  from  fi3i[fi_.dMerent_  r^ons  in  South 
America;  and  in  the  following  chapter  F propose  to  give  a 
brief  account  of  each  of  these  regions,  of  their  chinchona-trees, 
'and  of  the  investigations  of  botanists  down  to  the  time 
when  measures  were  taken  to  introduce  these  inestimable 
plants  into  Java  and  India.  Such  an  account  will  naturally 
divide  itself  into  five  sections : — 

I. — ^The  Loxa  region,  and  its  crown  harks, 

IL — The  red-hark  region,  on  the  western  slopes  of  Ohimborazo. 
m. — The  New  Granada  region. 
IV. — The  Huanuco  region  in  Northern  Peru,  and  its  grey  harks. 

V. — ^The  Calisaya  region,  in  Bolivia  and  Southern  Peru. 

Before  entering  on  this  subject,  however,  it  will  be  well  to 
cast  a  hasty  glance  at  the  progress  of  those  investigations 
which  ended  in  the  discovery  of  the  febrifugal  principle  in 
Peruvian  bark. 

The  roots,^weis,4uid  capsules  of  the  chinchona- trees  have 
a  letter  taste  with  tgniapttq>erti^s,  but  the  upper  bark  is  the 
only  part  which  has  any  primnnPirmftl  vAlnA^  The  bark  of 
trees  is  composed  of  four  layers — ^the  epiderm,  the  periderm, 
the  cellular  layer,  and  the  liber  or  fibrous  layer,  composed  of 


*  M.  Delondre  decided  that  the  fruit 
and  flowera,  though  having  a  hitter 
principle*,  did  not  contnin  the  alkaloids, 


while  the  roots  contained  them,  though 
in  smaller  proportion  than  the  bark  of 
the  trunk  and  branches. 


\ 
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hexagonal  cells  filled  with  resinoiis  matter  and  woody  tissae. 

In  growing,  the  tree  pushes  oat  the  bark,  and,  as^the  exterior 

part  ceases  to  grow,  it  separates  into  layers,  and  forms  the 

dead  part  or  periderm;   which  in  chinchonas  is  partially 

destroyed,  and  blended  with  the  thallns  of  lichens.    The  bark 

is  thus  formed  of  the  dead  part,  at  periderm,  and  the  living 

part,  or  derm.   On  young  branches  there  is  no  dead  part,  the 

exterior  layers  remaining  entire,  while  the  inner  layers  have 

not  had  time  to  develop.     In  thick  old  branches,  on  the 

contrary,  the  periderm  or  dead  part  is  considerable,  while  the 

fibrous  layer  of  the  derm  is  fully  developed.     In  preparing 

the  bai^the  periderm  is  removedJby-st^iiigtEe'^rmk  with 

a  mallet,  and  the  derm  is  then  takea  aS  by  anifioEmJncisiQmBL 

The  tl^  ^eees  fhmi  small  bnmches  are  simply  exposed  to* 

the  sun's-cays,  and  assume  the  form  of  1h41ow  cylinders,  or 

quills,  called  by  the  natives  canuto  bark.     The  solid  trunk 

bark  is  called  tabla  or  planchoj  and  is  «awn  np  fn  mftwift 

canvas  and  an  outer  envelope  of  fresh  hide,  forming  the 

packages  called  serons. 

The  character  of  the  transverse  fracture  afibrds  an  im- 
portant cni/snon  of  the  quality  of  the  bark.  Cellular  tissue 
breaks  with  a  short  and  smooth  fracture,  woody  tissue  with 
a  fibrous  fracture,  as  is  the  case  with  the  caUsaya  bark. 
The  best  characteristics  by  which  barks  containing  much 
quinine  may  be  distinguished  are  the  shortness  of  the  fibres 
which  cover  the  transverse  fiucture,  and  the  facility  with 
which  they  may  be  detached,  instead  of  being  flexible  and 
adhering  as  in  bad  barks.  Thus,  when  dry  calisaya  bark  ia 
handled,  a  quantity  of  little  prickles  run  into  the  skin,  and 
this  forms  one  of  its  distinguishing  marks.^ 

Until  the  present  century  Peruvian  bark  was  used  in  its 
crude  state,  and  numerous  attempts  were  made  at  different 


7  Weddc'll. 
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times  to  discever  the  actual  healing  principle  in  the  bark*, 
before  succece  was  finally  attained.  The  first  trial  which  is 
worthy  of  attention  was  made  in  1779  by  the  chemists  Buguet 
and  C^ri\?f*^  who  recognised  the  existence-o£..^essential 
ggJt^a  jggnous  and  an  .earthy  , matter  in.  quinquina  bark. 
In  1790  Fourcroy  discovered  the  existence  of  a  cdburing 
naatter,  afterwards  called  chinchma  red,  and  a  Swedish  doctor 
named  Westring,  in  1800,  believeJ^tEat  he  had  discovered 
the  active  princlptein  quinquina  bark.  In  1802  the  French 
chemist  Azu^^DLd^eguin  undertook  the  bark  trade  on  a  large 
scale,  and  found  it  necessary  to  study  the.  means  of.  discover- 
ing^good^barks,  and  distingoishing  them  from  bad  ones.  He 
found  that  the  best^uinquina  bark  was  precipitated  by 
tAnjvjTij  while  the  bad  was  not  precipitated  by  that  substance. 
InJLSOS-fiuother  chemist  found  a  crystalline  substance  in  the 
bark  which  he  called  "  %el  essentiel  fihrifugey^  but  it  was 
nothing  more  than  the  combination  of  lime  with  an  acid 
which  was  named  quinio  add.  Eeuss,  a  Bussian  chemist,  in 
•Wi5f  W€W  the  first  to  give  a  tolerable  analysis  of  quinquina 
bark ;  and  about  the  same  time  Dr.  Duncan  of  Edinburgh 
suggested  that  a  real  substance  existed  as  a  febrifugal  prin- 
^>«iple.  Dr.  Gomez,  a  surgeon  in  the  Portuguese  navy,  in 
1816,  was  the  first  to  isolate  this  febrifugal  principle  hinted 
at  by  Dr.  Duncan,  and  he  called  it  chinchonine? 

But  the  final  discovery  of  quinine  is  due  to  tbe  French 
chemists  Pelletier  and  Caventou,  in  1820.  They  considered 
that  a  vegetable  alkaloid,  analogous  to  morphine  and  strych- 
nine, existed  in  quinquina  bark;  and  they  afterwards  dis- 
covered that  the  febrifugal  principle  was  seated  in  two  alka- 
loids, separate  or  together,  in  the  diflerent  kinds  of  bark,  called 
quinine  and  chinchcnine,  with  the  same  virtues,  which,  however, 
were  much  more  powerful  in  quinine.    It  was  Ix^lieved  tliat  in 


»  Briquet,  p.  22. 
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moHt  barks  chinohouiuo  exists  in  the  cellular  layer,  and 
<|iiiiiin()  ill  the  liber,  or  fibrous  layer;  but  Mr.  Howard  has 
Hin(;u  Hhowii  timt  this  view  is  quite  incorrect.*  In  1829 
ritUfdicr  discovered  a  tliird  alkaloid,  which  he  called  aridne, 
of  no  use  in  medicine,  and  derived  from  a  worthless  gpedes 
of  rliinc^hoiui,  growing  in  most  of  the  forests  of  Pern,  called 
C,  jmbeucenM}^ 
Tlio  organic  constituents  of  chinchona  barks 

Qiifna. 
Cliiiichonia. 
A  rid  nil. 
Qiiiiiidin. 
Chinrlioiiiilia. 
Qiiinic  ncid. 
Tauiiio  acid 


Kinovic  acid. 

Chinchona  red. 

A  yellow  colouring  matter. 

A  green  fatty  matter. 

Starch. 

Gum. 

Lignin. 


^Y\\im\  materials  are  in  different  proportions  according  to 
llin  burkH.  Oroy  bark  chiefly  contains  chinchonine  and 
tiitinin;  Oalinaya,  or  yellow  bark,  much  quim'ne,  and  a 
litiln  <*hiiirli()nino ;  rod  bark  holds  quinine  and  chinchonine 
ill  neiirly  (Mpial  proportions ;  wliile  the  barks  of  New  Granada 
cliioily  (»ontain  chinchonidino  and  quinidine.  The  two  latter 
alkaloidri  wore  deflnitivoly  discovered  in  1852  by  M.  Pasteur ; 
iilthoiigli  the  I)uti»h  chemist  Hcijningen  had,  in  1848,  found 
what  ho  (*al1od  /9  quinine  or  quinidine.  Chinchonidine  is 
only  S4*cond  to  quinine  itself  in  importance  as  a  febrifagal 
principle. 

Qui7iin0\H  a  wliite  substance,  without  smell,  bitter,  fusible, 
cTyMtallized,  with  the  property  of  left-handed  rotatory  polari- 
zation. T\\Ci  salts  of  quinine  are  soluble  in  water,  alcohol,  and 
etlu^r.  Of  all  the  salts  the  bisulphate  of  quim'ne  is  preferred, 
iKicauHO  it  constitutes  a  stable  salt,  easy  to  prepare,  and  con- 
taining a  strong  proportion  of  the  alkaloid.     It  is  very  bitter 


in 


•  Nufva  Quinologia  de  Vavon^  No. 


»"  Aririne,  lu*  ft  Hulplmto,  dott*  not 
(rn'Htjiiliz«',  hut  foniiH  u  |K»oulijir  treni- 


hling  jolly.  It  wa«  so  nnmod  frtmi  the 
port  of  Arica,  whence  the  Ixirk  <if  C 
pu1ie9cen$  in  exported. 
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and  soluble,  and  crystallizes  in  long  silky  needles.      It  is 
jMrepaied  by  adding  sulphuric  acid  to  the  sulphate.^ 

J^Jntiihininr  differs  from  quinine  in  being  Igg^  soluble  in 
water,  and  being  altogether  insoluble  in  ether.  It  has  the 
jooperty  of  right-handed  rotatory  polarization. 

Quinidme  also  has  the  property  of  right-handed  rotatory 
polarization,  and  forms  salts  like  those  of  quinine.  It  becomes 
green  by  successiye  additions  of  chlorine  and  ammonia. 

fTiinrhQuidmr  has  not  the  property  of  tunung  green,  and 
forms  a  sulphate  almost  exactly  ]ike  sulphate  of  quinine.^ 

The  discovery  of  these  alkaloids  in  the  quinquina^  bark,  by 
f>nAb)^'^S  ^^^migts  to  extract  the  healing  principle^  has  greatly 
increased  the  naefhlnooa  of  tho  drug.  In  smaULdoses  they 
pr^m^tfl  t.hpi  ftpimtit"^  and  a«sisldig^tion ;  and  chinchonine  is 
equal  to  quinine  in  mild  cases  of  intermittent  fever ;  but  in 
severe  cases  the  use  of  quinino  is  ahflftlutfily  n^f'gg^flry  Thus 
iQiese  alkaloids  not  only  possess  tonic  properties  to  which 
recourse  may  be  had  under  a  multitude  of  circumstances,  but 
also  have  a  fobrifugal  fiitue  which  is  imequalled,  and  which 
has  rendered  them  almost  a  necessary  of  life  in  tropical 
countries,  and  in  low  marshy  situations  where  agues  prevail. 
Many  a  poor  fellow's  life  was  saved  in  the  Walcheren  expedi- 
tion by  the  timely  arrival  of  a  Yankee  trader  with  some  chests 
of  bark,  after  the  supply  had  entirely  failed  in  the  camp.*  Dr. 


*  Perdia  says  that,  if  a  substance  sua-  i  which  are  taken  from  Peruvian  bark. 
pected  to  contain  quina  be  powdered,  |  Quina  signifies  bark  in  Quichua,  and 
then  shaken  with  ether,  and  afterwards  i  quin^ina  is  a  bark  possessuig  some 
succeniToly  treated  with  chlorine  and  medicinal  property.  Quinine  is,  of 
ammonia,  the  liauid  will  a^isume  a  '  course,  derived  from  quina,  chinchonine 
green  colour  if  tne  slightest  trace  of  from  chinchona.  The  Spaniards  eor- 
quina  be  present. — Mat.  Med.  ii.  part  rupted  the  word  quina  into  c^ina ;  and 
iL  p.  119.  One  or  two  pounds  of  bark  in  homoeopathy  the  \jrord  china  is  still 
suffice  weU  for  an  analysis.  j  retained.     In   1735,  when  M.   de  la 

*  TraiUThA'apeutiquedu Quinquina  '  Condaniine  visited  Peru,  the  native 
et  de  »e8  prfparationSt  par  P.  Bnquet.  !  ntime  of  quina-auina  was  almost  en- 
Pans,  1855.     Also  Pereira's  Materia    tirely  replaced  by  the  Spanish  term 


eaucariZZa,  whicli  also  means  bark. 
*  Autobiography  of  Sir  James  Mac 


Medica. 

'  The  word  quinquina  is  generally 
adopted  for  the  medical  prcpamtions     Grigor,  chap.  xii.  p.  241. 
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Baikie,  in  his  voyage  up  the  Niger,  attributed  the  return  of 
his  men  alive  to  the  habitual  use  of  quinine ;  and  the  number 
of  men  whose  lives  it  has  saved  in  our  naval  service  and  in 
India  will  give  a  notion  of  the  vast  importance  of  a  sufficient 
and  cheap  supply  of  the  precious  bark  which  yields  it,  India 
and  other  countries  have  been  vainly  searched  for  a  substitute 
for  quinine,  and  we  may  say  with  as  much  truth  now  as 
Laiibert  did  in  1820 — "  This  medicine,  the  most  precious  of 
all  those  known  in  the  art  of  healing,  is  one  of  the  greatest 
conquests  made  by  man  over  the  vegetable  kingdom.  The 
treasures  which  Peru  yields,  and  which  the  Spaniards  sought 
and  dug  out  of  the  bowels  of  the  earth,  are  not  to  be  com- 
pared for  utility  with  the  bark  of  the  quinquina-tree,  which 
they  for  a  long  time  ignored.* 


*  DicUonnaire  des  Science*  M^caUg,  quoted  by  Delondro,  p.  7. 
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CHAPTER  II. 


The  valiiable  species  of  Chinchona-trees — ^thoir  histoiy,  their  diaooyerers,  and 

their  forests. 


L-THE  LOXA  REGION,  AND  ITS  CROWN  BARKS. 

The  region  arotind  Loxa,  on  the  southern  frontier  of  the 
modem  republic  of  Ecuador,  is  the  original  home  of  the 
Chinchona,  and  nearly  in  the  centre  of  its  latitudinal  range 
of  growth.  On  the  lofty  grass-covered  slopes  of  the  Andes, 
around  the  little  town  of  Loxa,  and  in  the  sheltered  ravines 
and  dense  forests,  those  precious  trees  were  found  which  first 
made  known  to  the  world  the  healing  virtues  of  Peruvian 
bark.  They  were  most  plentifully  met  with  in  the  forests 
of  Uritnsinga,  Bumisitana,  Cajanuma,  Boqueron,  Yillonaco, 
and  Monje,  all  within  short  distances  of  Loxa. 

Linnaeus  had  named  these  trees  Chinchona  oj^inalia ;  but 
when  Humboldt  and  Bonpland  examined  them,  the  discovery 
of  other  species  yielding  medicinal  bark  had  rendered  the 
name  inappropriate,  and  they  very  properly  ^re:£;b£ifitened 
them,  after  the  distinguished  Frenchman  who  had  originally 
described  them,  Chinchona  Condaminea.  Humboldt  says  that 
they  grow  on  mica  slate  and  gneiss,  from  6000  to  8000  feet 
above  the  sea,  with  a  mean  temperature  between  60°  and  65" 
Fahr.  In  his  time  the  tree  was  cut  down  in  its  first  flowering 
season,  or  in  the  fourth  or  seventh  of  its  age,  according  as  it 
had  sprung  from  a  vigorous  root-shoot,  or  from  a  seed.  He 
describes  the  luxuriance  of  the  vegetation  to  be  such  that  the 
younger  trees,  only  six  inches  in  diameter,  often  attain  from 
fifty-three  to  sixty-four  English    feet    in  height.      "This 
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beautiM  tree,"  he  continues,  "  which  is  adorned  with  leaves 
above  five  inches  long  and  two  broad,  growing  in  dense 
forests,  seems  always  to  aspire  to  rise  above  its  neighbours. 
As  its  upper  branches  wave  to  and  firo  in  the  wind,  their  red 
and  shining  foliage  produces  a  strange  and  peculiar  effect, 
recognisable  from  a  great  distance."^  It  varies,  mjifih-in Jthe 
shape  of  ihd  leaves,  anmjjipg  tn  thft  flltitiidft  at  which  it 
grows,  and  bark-collectors  themselves  would  be  deceived  if 
they  did  not  know  the  tree  by  the  glands,  so  long  unob- 
served by  botanists.  The  (7,  Condaminea  described  by  Hum- 
boldt is  the  same  as  the  C,  Urittmn^a  of  Pavon.  It  once 
yielded  great  quantities  of  thick  trunk  bark,  but,  owing  to 
reckless  felling  through  a  course  of  years,  .it  is  now  almost 
exterminated,  and  its  bark  is  rarely  met  with  in  commerce. 
The  distinguished  botanist  Don  Francisco  Caldas  examined 
the  chinchona  forests  of  Loxa  after  Humboldt,  between  1803 
and  1809.  He  says  that  the  fietmous  quina-tree  of  Loxa  grows 
in  the  forests  of  Uritusinga  and  Cajanuma,  at  a  height  of 
from  6200  to  8200  feet  above  the  sea,  in  a  temperature  of 
41®  to  72®  Fahr. ;  but  that  it  is  only  found  between  the  rivers 
Zamora  and  Cachiyacu.^  He  describes  the  tree  as  from 
thirty  to  forty-eight  feet  high,  with  three  or  more  stems 
growing  from  the  same  root;  the  leaves  as  lanceolate, 
shining  on  both  sides,  with  veins  a  rosy  colour,  a  short  and 
tender  pubescence  on  the  under  side  when  young,  and  when 
past  maturity  a  bright  scarlet  colour ;  the  bark  black  when 
exposed  to  the  sun  and  wind,  a  brownish  colour  when  closed 
in  by  other  trees,  and  always  covered  with  lichens  ;^  and  the 
rock  on  which  the  trees  grow,  a  micaceous  schist 

Don  Francisco  Joso  de  Ciddas,  a  native  of  New  Granada, 
was  one  of  the  most  eminent  scientific  men  that  South 
America  has  yet  produced.     He  was  associated  with  Mutis  in 


'  Aspects,  ii.  p.  267.  I      *  From  Martius :  a  note  in  No.  1  of 

^  Semaiiario  de  la  Nueva  Granada.   \  Howard's  Nueca  Quinciogia  de  Pavon. 
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the  botanical  expedition  of  New  Granada ;  he  explored  the 
chinchona  region  as  far  as  Loxa ;  and  thus  takes  his  place  cts 
one  of  those  to  whom  we  are  indebted  for  throwing  light  on 
the  nature  of  the  trees  yielding  Peruvian  bark.     Caldas  was 
bom  at  Popayan  in  the  year  1770 ;  and,  from  early  youth, 
deyoted  himself  to  the  pursuits  of  science  with  untiring 
energy,  especially  studying  botany,  mathematics,  meteoro- 
logy, and   physical  geography.      He  constructed  his  own 
barometer  and  sextant,  and,  ignorant  of  the  methods  adopted 
in  Europe,  he  discoyeced  the  way  of  ascertaining  altitudes  by 
a  boiling-point  thermometer.     He  has  left  many  memoirs  on 
botanical  and  other  subjects  behind  him,  and  his  style  is 
always  animated,   clear,  and  interesting;  but  many  of  the 
productions  of  this  remarkable  man  are  still  in  manuscript,^ 
and  otheip  are  lost  to  us  for  ever.     Above  all,  it  is  to  be 
regretted  that  his  botanical  chart  of  the  chinchona  genus, 
lyhich  he  promised  in  one  of  his  memoirs,  has  never  seen  the 
light.     After  the  declaration  of  independence  Caldas  was 
nominated  by  the  Ck)ngress  at  Bogota  to  publish  the  works 
of  his  firiend  the  botanist  Mutis.     When  the  brutal  Spanish 
Greneral  Morillo  entered  Bogota  in  June  1816,  he  perpetrated 
a  series  of  savage  massacres,  in  which  more  than  600  of  the 
most  distinguished  men  in  the  country  fell  victims.     Among 
them  was  Caldas,  who  was  shot  through  the  back  on  the  30th 
of  October  1816.* 

The  Spanish  botanists  Ruiz  and  Pavon  also  examined  the 
chinchona-trees  of  Loxa ;  and  the  latter  described  two  species, 
C.  UnhmngOy  named  from  the  mountain  on  which  it  was 
once  most  abundant,  and  O.  Chahuargvera^  so  called  from  a 
fancied  resemblance  of  the  bark  to  a  pair  of  breeches  (huara 
in  Quichua)  made  from   the   fibre  of  the   American  aloe 


*  Some  of  theee  MSS.  are,  I  believe, 
in  puflBosidon  of  Don  Podru  Carbo,  of 
GuayaquiL 


*  Hpanifih  edition  of  Geneml  Miller's 
Memoir 6,  i.  p.  42. 
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(ehahwir).  To  these  the  botanist  Tafalla  added  the  C.  criapa. 
These  three  species  are  all  included  in  Humboldt's  (7.  Ccnr 
daminea,  which  is  readily  known  by  the  little  pits,  bordered 
with  hairsy  at  the  axils  of  the  veins  on  the  under  side  of 
the  leaf.  It  would  appear  that  at  one  period  of  gro?^  these 
little  pits  or  scrobicules  are  wanting,  but  when  the  plant  is 
in  full  vigour  they  are  markedly  prominent.  The  O.  Cha- 
hvuirguercf  is  described  by  Pavon  as  growing  from  eighteeft 
to  twenty-four  feet  in  height ;  although  now  the  trees,  which 
yield  the  Loxa  bark  of  commerce,  do.not  attain  a  height  of 
more  than  four  to  nine  feet  It  is  met  with  on  the  grassy 
op(9n  crests  of  mountain  ridges,  in  light  sandy  soil  inter- 
Sfiersed  with  rocks,  amongst  shiiibs  and  young  plants.  The 
barks  of  Loxa  were  called  crotvn  barksy  because  they  were 
reserved  for  the  exclusive  use  of  the  royal  pharmacy  at 
Madrid ;  and  they  originally  sold  at  Panama  for  five  and 
six  dollars,  and  at  Seville  for  twelve  dollars  the  pound; 
bat  in  later  times  they  were  much  adulterated,  and  the 
price  fell  to  one  dollar  the  pound. 

The  C.  Chahiutrffuera  is  the  rusty  craum  bark  of  commerce,^ 
and  the  C,  crispa  is  the  quina  Jhia  de  Loxa  or  crespilla  negra 
of  the  natives.  A  parcel  of  it  has  quite  recently  sold  at  a 
higher  price  than  C(disat/a  quills.  With  this  rusty  craum  bark 
an)  niixiHl  larger  quills  particularly  rich  in  the  alkaloid  called 
rhin<*h()uidine.'*  The  C.  Uritushiga  grew  to  the  height  of  a 
lofty  forest  tree,  but  it  is  now  nearly  exterminated.  The 
Umivoh  iiMHumo  a  rod  colour  before  they  fall,  acquiring  the 
inoHt  iM'UUtiful  tints,  and  the  tree  is  one  of  the  finest  in 
tliuHo  fon»Hts.'*     it  is  Kiiid  that  there  is  a  great  difierence  in 


**  It  in  till*  fiiriii  nf  (\  (\tmlatnin€H, 
r«'pnw«iil«Hl  ill  llio  iiiinIuuIimI  limiioh 
with  (*ii|Mili<ii,   l'lu((*  X.  of  (lir  VhtnUf 

<  11  MiiiM'N  ill  wry  Hiiiiill  (|uilK  (ut  if 
takt'ii  Ihiiii  ti  MM  If  NJiriili 
"  lU'tiiilcHi/MifiiMrM'vcnil  <»(hcr  fohri- 


fugikl  alkuluiiLf  tirv  fouud  in  tbo  ehiii- 
choTiu  btirkM,  one  of  the  most  iin{iortaut 
of  which  18  chhteiionidine,  discovered 
by  INutU'ur  iii  1852. 

•  I  found  »oiue  very  lieuutiful  ilricxl 
siKviiueiib  of  tliin  H}iei*ii>ci  in  tlie  bota- 
nical fDinleuit  ut  Madhil  lat4  yixkt.  The 
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the  barky  according  as  it  is  grown  on  the  sides  of  mountains 
most  exposed  to  the  morning  or  eyening  sun ;  and  its  position 
is  believed  to  have  a  great  influence  on  the  quality  of  its 
alkaloids.  The  usucd  yield  of  the  large  quills  is  3-5  to  3*6  per 
cent.* 

The  bark-cgUector8_.p£  ,L£>sa  are  said  to  show  some  little 
forethought,  a  quality  which  is  entirely  waning  in  most  of 
their  firatemity.  To^jaiejthejhrees  they  occasionally  cut  off 
the  whole  of  the  bark,  with  the  exception  of  one  long  strip, 
which  gradually  replaces  its  loss ;  and  the  second  cutting  is 
called  easearilla  resecada.  This  practice  was  in  use  in  the 
days  of  the  botanist  Buiz,  who  protested  against  it,  and 
declare4  that  it  was  very  injurious  to  the  trees,  many  having 
been  destroyed  by  it^  Later  accounts,  however,  show  that 
the  bark-collectors  of  Loxa  are  &s  thoughtlessly  destructive 
as  those  in  other  parts  of  South  America.  They  often  pull  up 
the  roots,  while  the  annual  burning  of  the  slopes,  and  the 
continual  cropping  of  the  young  shoots  by  cattle,  assist  the 
work  of  destniction.^ 

It  is,  therefore,  well  that  the  C.  Chahtuirguera  and  C. 
Urittisififfa,  the  earUest  known  and  among  the  most  valuable 
of  the  chinchona-trees,  should  have  been  saved  from  extinc- 
tion by  timely  introduction  into  India. 

The  annual  export  of  Loxa  bark,  from  the  port  of  Payta, 
is  from  800  to  1000  cwts. 


lanceolate  leavee  and  panicles  of  flowers  {      *  Howard's    Nueoa'  Quinologia   de 
atfll  retained  their  colour.     They  were     Pavon, 


marked  **  CaaeariUa  fina  de  Uritusinga 
da  Loxa,  Quin.  de  Pavon." 


2  Uoward^  from  MS.  of  Ruiz. 

3  Mr.  Cross's  BepoH,  Nov.  1861. 
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IL— THE  •RED-BARK'*  REGI05,  OS  THE  WESTERN  SjOPES 

OF  CHD£BO&AZO. 


The  specks  p^ldjo^ jsd  b^xk,"  tfae  ri^Mst  iSSTmoUt  im- 
portant of  all  the  Chmehonae,  is  fomui  in  the  fbreatB  od  the 
western  slopes  of  Moont  Chimboraao,  along  the  -banks  of  the 
rivers  Chanchan,  Chakian,  San  Antonio,  and  their  tiibiitaiie& 
So  early  as  1738  Condamine  spoke  of  ^  red  bari^*  {eoBeariOm 
cohrada)  as  being  of  aapesior  ^lality  ;^  and  Paron  sent  home 
specimens  of  the  **r€d  bark  of  Hnaranda,^  and  named  the 
species  (7.  nteeimbra.  Some  of  these  are  now  in  the  Britiflh 
Hosenm ;  and  in  the  collection  of  Bniz  and  Pavon,  in  the 
botanical  gardens  at  Madrid,  I  foond  capsnlea,  flowars,  and 
leaves  marked  **  eoicariUa  colarada  de  lo9  eemm  de  San  Antcmo.  ** 
In  1857  Dr.  Klotzsch,  an  eminent  €rennan  botanist,  read  a 
paper  at  Betiin,*  elaboratelj  describing  the  '^red  bark**  as  a 
prodoct  of  C.  meetrubroy  from  a  very  good  q^ecimen  of 
PaTon^s  in  the  Berlin  Mnsemn.  Mr.  Howard  has  also  re- 
ceived a  specimen  from  Alansi,  and  he  is  inclined  to  the 
belief  that  there  are  several  varieties  of  C  medrubroy  and 
one  or  two  allied  species,  as  yet  nndescribed.*  Much  light 
was  thrown  npon  the  history  of  this  valnaUe  species  by  Mr. 
Spmce,  when  he  penetrated  into  the  forests  to  colleet  seeds 
and  plants  for  transmission  to  India  in  1860. 

Though  little  was  known  of  the  tree  until  quite  lately,  there 
was  never  any  doubt  concerning  the  value  of  the  bark.  In 
1779  a  Spanish  ship  from  Lima,  bound  to  Cadiz,  was  cap- 
tured off  Lisbon  by  the  *  Hussar  *  frigate,  and  her  cargo  con- 
sisted chiefly  of  **  red  bark,"  part  of  which  was  imparted  into 
England.  In  1785  and  1786  Ruiz  states  that  the  coUectofs 
began  to  gather  the  bark   of  C.  miccirubra^  and  seU  it  at 


4  IVreiru,  MaUnaMediea,  n,  p.  IfHi.  WtHUlells  lieUef  that  the  ^'md  Uuk*' 

*  Aft4;n»'tinl«  publiflhe«l  in  a   |iuni-  beloiigixl  to  a  variety  uf  C.  omlcr. — 

plilct  ti(  rn  \iHiCi.-n,  with  plates.  Pharmaefuttail  JounuU,  <>ct«  1956. 
'^  III  I804i  Mr.  Ilowarrl  Bharc^l  Dr. 
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Gnayaqmly  and  from  that  time  it  continued  to  be  found  in: 
the  European  markets.  It  contains  a  larger  proportion  of 
alkaloids  than  any  pilfer  kind,  amounting  to  as  much  as  from 
3  to  4  per  cent,  of  the  substance  of  the  bark,  and  of  this 
a  fair  share  is  quinine.  Fine  samples  yield  3*9  per  cent, 
selling  at  8s.  dd.  per  lb.;  and  the  qxdll  bark  from  the 
smaller  branches  3*6  per  cent^  Mr.  Howard  has  recently 
procured  8*5  per  cent  of  alkaloids  from  a  specimen  of  "  red 
Urk."  A  large  supply  of  plante  of  this  species  is  flonrishing 
in  India  and  Ceylon,  and,  from  the  richness  of  the  species, 
the  comparatively  low  devation  at  which  it  thrives,  and 
its  hardy  nature,  it  may  be  expected  to  become  a  cultivated 
plant  of  great  value  and  importance. 

In  1857  the  export  of  bark  from  the  port  of  Guayaquil,  the 
place  of  shipment  for  the  (7.  euccirubray  amounted  to  7006 
quintals,  valued  at  23,353^8  In  1849-50  Dr.  Weddell  gives 
the  amount  at  1042  quintals. 


IIL— THE  NEW-GRANADA  REGION. 

The  impcHrtance  of  the  chinchona-trees  was  fully  established 
in  thgJOiiddle  of  the  last  century,  and,  Don  Miguel  de  Santis- 
tevan,  the  director  of  the  mint  at  Bogota,  having  addressed 
a  memorial  on  the  bark  trade  {estanco  de  cascarilla)  to  the 
Viceroy  Marquis  of  Villar  in  1753,  the  attention  of  the 
Spanish  Government  was  seriously  turned  to  the  subject. 
When  iie  Viceroy  Don  Pedro  Mesia  de  la  Cerda,  Marquis 
de  la  Vega  de  Armijo,  went  out  to  Bogota  in  1760,^  he  was 
accompanied  by  the  botanist  Don  Jose  Gelestino  Mutis,  a 


7  Howard. 

»  With  ^rod  bark"  another  kind, 
known  as  **  West  coast  Oarthagena,"  is 
exported  Mm  QvayaqwiL  The  name 
isabpMKL  Mr.  Howaid  believes  it  to 
beJErived  firom  the  0.  PaiUon  of  Ftevon, 


which  is  foand  in  the  woods  of  Guenca, 
and  in  the  province  of  Loxa.    Samples 
of  this  bark  yield  205  of  alkaloids,  1*34 
of  chinchonidine,  and  0'7  of  quinine. 
^  Alcedo. 
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natiye  of  Cadiz,  who  was  appointed  to  conduct  a  botanical 
survey  of  New  Granada,  and  especially  to  investigate  the 
bark  of  the  chinchona-trees.^ 

In  1772  Mutis  found  these  trees  in  the  neighbourhood  of 
Bogota,  and  described  four  kinds  in  1792,  which  he  called 
O.  lancifoliay  0,  corcUfolia,  0.  oblongifciiay  and  C.  ovalifolioj 
yielding  four  kinds  of  barks — anarcmjadaj  amariUa^  rqja^  and 
blanca^  or  orange-coloured,  yellow,  red,  and  white.*  He 
declared  the  O.  lancifotia  to  be  excellent  for.  intermittent 
fevers,  in  which  he  was  right,  and  to  be  identical  with  the 
C.  Condaminea  of  Loxa,  in  which  he  was  wrong ;  the  (7.  cor- 
difolia  he  recommended  for  remittent  fevers,  and  the  other 
two  for  inflammatory  diseases.  In  reality  the  two  last  are 
not  chinchonas  at  all,  but  belong  to  the  genus  Ladenbergiay 
and  contain  no  fever-dispelling  alkaloids  whatever;  while 
the  C.  Cordifolia  is  so  poor  in  alkaloids  as  to  be  practicaUy 
worthless. 

While  Mutis,  and  his  disciples  Caldas  and  Zea,  were  pro- 
secuting their  researches  in  New  Granada,  an  expedition 
under  the  botanists  Euiz  and  Pavon  was  sent  to  Peru ;  and 
an  acrimonious  paper  war  sprang  up  between  the  rivals,  as  to 
the  respective  merits  of  the  barks  of  New  Granada  and  Peru. 
Kuiz  declared  the  New  Granada  kinds  to  be  inferior  to  those 
of  Peru,  while  Mutis  contradicted  him,  and  Zea^  went  so  far 
as  to  maintain  that  the  species  found  by  Euiz  and  Pavon  in 
Peru  were  mere  varieties  of  the  four  chinchonas  of  Mutis, 
growing  near  Bogota.* 

The  (7.  lancifclia  of  Mutis  is  dispersed  in  wild  ijiacces- 


*  Mutii)  WA8  bom  at  Cadiz  in  1732.  the  Spanish  goyemmcnt  that  ho 
Hu  rttiiiled  in  South  America  for  forty  !  tho  first  discoverer  of  ehinehona-treei 
ycaiM,  liud  corresponded  with  Linnieus.  in  New  Granada,  and  obtained  a  yearly 
D}iug  in  1808,  the  greater  portion  of  pension  of  2000  dollani  as  a  revnud; 
Ills  papers  wju*  destroyed  in  tho  revo-  i  but  he  was  afterwards  considered  to 


hitioii  ut  B(»gota ;  but  a  jMirt  of  his  col 
leetion  of  dried  plants  is  now  in  the 
Inttauieid  giirdens  ut  Mathid,  in  a  dis- 
gnu'eful  stilt**  of  dimirder. 


l>e  an  impostor,  and  the  vicuroy  de- 
prived him  of  it 

'  The  pupil  and  feUow-workmon  of 
Mutis,  from  whono  notes  he%rak>. 


-  In  I77(i  Don  SeU&stian  Josi'  I/)ikz  I      *  AnaleB  de  la  lliatvria  NaOthd  de 
Hiiiz,  u  physician  at  Bogot{^  iK*rsuaded    Madrid^  1800. 
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siUe  forests,  while  the  other  three  kinds  grow  in  partly  eulti- 
▼ated  and  inhabited  regions,  and  their  barks  are  therefore 
mnch  more  easy  to  collect.   These  worthless  barks  were,  there- 
fore, largely  exported  from  Carthagena  and  Santa  Martha, 
while  the  yalnable  O.  hncifolia  was  neglected ;  and  the  conse- 
qnenoe  was  that  the  barks  of  New  Granada  fell  entirely  into 
discredit  for  many  years.     In  about  1849,  however,  Dr.  Santa 
Maria  of  Bogota  discovered  the  C.  lancifoUa  afresh,  producing 
the  quma  anarainjaday  and  it  has  recently  been  found  in  the 
whole  Cordillera  from  Bogota  to  Popayan,  and  largely  exported 
between  1849  and  1855,  when  the  supplies  began  to  faiL 

Dr.  Karsten,  a  distinguished  German  botanist,  hcts  lately 
returned  from  a  residence  of  some  years  in  New  Granada, 
where  he  thoroughly  examined  the  region  of  C.  larwifolia. 
His  remarks  on  the  production  of  alkaloids  in  chinchona  barks 
are  very  important.  He  came  to  the  conclusion  that  the 
content  of  alkaloids  was  not  always  the  same  in  the  same 
species  of  chinchona,  and  that  the  soil  and  relations  of  climate, 
on  which  the  nourishment  of  the  plant  depends,  exercise 
considerable  influence.  He  also  assumes,  what  is  undoubtedly 
true,  that  the  chinchonae  with  the  capsule  opening  from  the 
l»8e  and  crowned  by  the  calyx,  with  a  corolla  of  delicate 
texture  and  bearded  edges,  and  generally  imindented  seed- 
lobes,  give  febrifugal  barks ;  but  his  further  position  that  the 
Aort  oval  or  elliptic  capsules  are  a  sign  of  a  regularly  larger 
content  of  alkaloids,  while  long  capsules  show  a  small  quan- 
tity or  total  absence  of  quinine  and  chinchonine,  though 
doubtless  correct  so  far  as  Dr.  Karsten's  personal  observation 
extended,  will  not  bear  general  applipation.  The  O.  succi- 
ryhra,  the  richest  of  all  the  barks  in  alkaloids,  would  certainly 
come  under  the  latter  head.  Dr.  Karsten's  observations  on 
the  differences  in  the  structure  of  the  false  and  true  barks 
are  also  exceedingly  valuable. 

The  C.  lancifcUa  of  New  Granada  has  been  found  to  con- 
tain as  much  as  2^  per  cent,  of  quinine  and  from  1  to  2  per 
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cent,  of  chinchonine.  The  trees  are  found  in  forest-r^ons 
veiled  in  fog  and  rain,  and  often  exposed  to  frost,  where 
the  temperature  ranges  from  freezing-point  to  77°  Fahr.,  at 
heights  of  7000  feet  and  upwards  above  the  level  of  the  sea. 
They  attain  a  height  of  80  feet  and  5  feet  in  diameter,  but 
the  average  size  is  30  or  40  feet  high  and  3  feet  in  girth.* 
Seeds  of  this  species,  collected  by  Dr.  Karsten,  were  sent  to 
Java,  and  there  are  now  several  plants  raised  from  these 
seeds  in  India.^ 

I  find  that  between  1802  and  1807  the  export  of  New 
Granada  bark  from  the  port  of  Carthagena  was  3,340,000  lbs. ; 
the  largest  quantity  in  one  year  being  48,330  lbs.  in  1806. 
The  first  arrivals  in  Spain  sold  at  5  to  6  dollars  a  pound,  but 
in  1808  they  were  worth  next  to  nothing,  owing  to  the  da- 
maged state  in  which  the  bark  arrived.^ 


IV.— THE  HUANUCO  REGION  IN  NORTHERN  PERU.  AND  ITS 

GREY  BARKS. 

The  chinchona-trees,  in  the  forests  of  the  proyince  of 
Huanuco^  m  Korthem  Peru,  were  discovered  by  Don  Fran- 
cisco Ren^uifo^in  1776,  on  the  mountain  of  San  Cristoval  de 
Cuchero  or  Cocheros ;  and  Don  Manuel  Alcarraz  brought  the 
first  sample  of  bark  from  Huanuco.to  Lima. 

At  almost  the  same  time  the  Spam'sh  government  was 
organizing  a  botanical  expedition  to  explore  the  chinchona 


^  FloTK  Coiumbue  specimCna  Belecia,  '  situations  for  tlio  production  of  alkaloid* 
L  p.  21  :  Berlin,  1858.  A  superbly  il-  '  in  chinchona  barks,  and  other  particukii 
luMtruted  work  by  Dr.  Kursten.  |  respecting  the  growth  of  the  bark,  and 

'  Die  medicmitcJien  Chinarinden  the  methods  of  collecting  it  Dr.  Kar«- 
NeU'OranadaBt  von  H.  Karstcn :  Berlin,  !  ten  is  a  careful  observer  and  a  sdentifio 
1858.  I  have  hod  this  pamphlet  trans-  |  botanist  and  chemist,  and  his  obaerva- 
lated  for  the  use  of  those  intrusted  ;  tions  form  a  very  important  addition  to 
with,  or  interested  in,  the  chinchona  cul-  ;  our  knowledge  of  this  subject, 
tivation  in  India  and  Ceylon.  It  con-  '  ^  Report  of  the  Admmittrador  Dom 
tains  a  great  deal  of  valuable  in  for-  Ignacio  Cavero,  Semanario,  p.  183. 
mation  respecting  the  most  fhvourable 
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forests  of  Peru ;  composed  of  the  botanists  Don  Jose  Pavon, 
Don  Hipolito  Buiz,  the  Frenchman  Dombey,  and  two  artists 
iiamed  Bninete  and  Galvez.     They  embarked  at  Cadiz  on 
NoYember  4th,  1777,  and  reached  Callao  April  8th,  1778. 
Haying  made  a  large  collection  of  plants  in  the  neighbour- 
hood of  Lima,  and  despatched  them  to  Spain,^  they  crossed 
the  Andes,  explored  the  forests  of  Tarma,  and  then  proceeded 
tofloanuco.    They  traversed  the  valley  of  Chinchao,  explored 
the  hill  of  Cuchero  or  Cocheros,  near  Huanuco,  and  discovered 
BBTen  species  of  chinchona-trees,^  returning  to  Lima  laden  with 
the  precious  spoils  of  their  expedition.    They  then  sailed  for 
Chile,  and,  after  exploring  the  greater  part  of  that  province, 
they  returned  to  Lima,  and  sent  off  their  botanical  collections 
m  fifty-three  boxes,  which  were  all  lost  in  the  shipwreck  of 
the 'San  Pedro  de  Alcantara,'  off  the  coast  of  Portugal,  in 
1786.    M.  Dombey  returned  to  Europe  at  about  the  same 
time. 

Ruiz  and  Pavon  then  returned  to  Huanuco,  explored  the 
coQises  of  the  rivers  Pozuzu  and  Huancabamba,  and  eventually 
established  themselves  at  the  farm  of  Macora,  near  Huanuco,  ' 
where  they  resided  for  two  months  with  Don  Francisco 
Pnlgar  and  Don  Juan  Tafalla,  who,  by  order  of  the  king,  had 
joined  them  as  pupils  and  associates  in  their  labours — the 
fim  as  an  artist,  the  second  as  a  botanist.  Li  August,  1785, 
•fire  broke  out  in  their  house,  which  destroyed  all  their  jour- 
Dak  and  collections ;  and  they  then  undertook  journeys 
throng  the  forests  of  Muna,  Pillao,  and  Chacahuasi,  examin- 


'  300  dried  Bpecimens,  and  242  coloured  drawings,  sent  in  the  sliip  '  Biien 
CoQsejo; 
•  Namely : — 

L  Cianceolata (CatcariUa  hobo  amarillo). 

2.  C  purpurea      (        „         de  hofa  morcuia). 

3.  C,  ovaia (        „         pcUa  de  gaUareta). 

4.  anitida (        ,,        fino). 

^C.kir$uta (        „         finoddgado). 


»    r*  •/•  f  •  /(         "         fioir  de  Auihar). 

6.  C.  magm/^Ua |^  •J»aj^,YoI,a-W«i<J> 

7.  C.  gUatdmli/tm         (        „         ttegritta). 
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ing  new  species  of  chinchonae.*  On  April  Ist,  1788,  taking 
leave  of  Pulgar  and  Tafalla,  they  sailed  from  Callao,  and 
reached  Cadiz  in  September,  when  they  commenced  the  pub- 
lication of  their  great  work  the  *  Flora  Peruviana/  * 

Tafalla  continued  his  researches  in  the  province  of  Huanuco, 
and  discovered  the  C.  micrantha  in  1797,  in  the  cool  and 
shady  forests  of  Monzon  and  Chicoplaya.  Pavon  calls  him 
"  noster  alumnus." 

The  expeditions  and  discoveries  of  the  Spanish  botanists 
induced  the  merchants  of  Lima  to  speculate  in  bark,  and 
brought  the  grey  barks  of  Huanuco  into  the  European  mar- 
kets.^ In  1785  Don  Juan  de  Bezares,  a  Lima  merchant, 
devoted  2000  dollars  to  the  exploration  of  the  forests  of 
Huamalies.  He  penetrated  along  the  banks  of  the  Monzon 
to  Chicoplaya,  passing  mountains  thickly  covered  with  chin- 
chona-trees,  and  engaged  people  to  collect  bark.  Thousands 
of  arrobas  were  thus  obtained  of  the  bark  of  (7.  glanduli- 
fera ;  and  having  been  appointed  Gx>vemor  of  Huamalies  by 
the  Viceroy  Don  Teodoro  de  Croix  in  1788,  Bezares  com- 
menced the  construction  of  a  good  road  down  the  valley 
of  the  Monzon.*  Up  to  1826  the  principal  supplies  of  grey 
bark  were  derived  from  (7.  nitida,  but  since  that  time  they 
are  believed  to  have  come  chiefly  from  O,  micrantha. 

Science  owes  much  to  the  labours  of  Spanish  botanists  :*the 
Spanish  nation  has  every  reason  to  be  proud  of  her  sons  who 
explored  the  forests  of  the  Andes  with  such  untiring  energy 
and  distinguished  ability;  and  the  names  of  Mutis,  Buiz, 
Pavon,  and  Tafalla  occupy  no  unimportant  place  in  the  his- 
tory of  botanical  research.     Nor,  in  this  respect,  have  tlu 


*  I   have   examined    Pavon 's  dried    sulea  of  C.  nitida^  from  Cuchero. 
t)i)ccimcnB  from  Huanuco,  now  in  tho        '  Ruiz  published  his  Quinologia  ii 
botanical  gardens  at  Madrid.  1792. 

There  are  leaves  of  C  lanceokUa^  '  At  first,  in  the  beet  years,  as  man; 
from  the  forests  of  Muna;  leaves  and  i  as  25,000  arrobas  of  bark  were  cxportiM 
ca]iHukii  of  C.  ovata,  some  of  tho  for-  ,  from  the  province  of  Huanuco,  am 
inor  very  sliii^htly  cordate,  from  Panao  ■  some  large  fortunes  were  made.  - 
and  Pillao ;  leaves,  flowers,  and  capsules  Poeppig.  An  arroba  =  25  lbs. 
of  C.  jmrjmrea ;  and  Icavew  au(l  cap-  !      *  MercHrio  Ptruano, 
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natives  of  South  America  been  behindhand.     Caldas  and  Zea 

were  worthy  successors  of  Mutis ;  Franco  Davila*  represents 

the  botanical  learning  of  Peru ;  while  in  more  modem  times 

the  name  of  the  South  American  Triana  is  not  unworthy  to 

stand  side  by  side  with  those  of  the  best  botanists  in  Europe. 

After  the  days  of  Ruiz  and  Pavon,  our  chief  authority  on 

the  grey  barks  of  Huanuco  is  Dr.  Poeppig,  now  a  professsor  in 

lieipsic,  who  travelled  in  Chile  and  Peru  between  the  years 

1827  and  1832.®    He  says  that,  as  in  New  Granada,  the  grey 

barks  of  Huanuco  soon  fell  into  discredit  in  the  European 

markets,  o\iing  to  the  adulterations  of  small  speculators,  and 

that  after  1815  the  tradai  almost  entirely  ceased.^    In  1830 

scarcely  1250  lbs.  of  bark  found  their  way  from  Huanuco  to 

Lima. 

In  the  flourishing  times  of  the  Huanuco  bark  trade  the 
^o^carUleroSy  or  bark-collectors,  entered  the  forests  in  parties 
^f  ten  or  more,  with  supplies  of  food  and  tools.     They  pene- 
^i^ted  for  several  days  into  the  virgin  forest  until  they  came 
^o  the  region  of  the  chinchoua-trees,  when  they  built  some 
^^le  huts   and   commenced  their  work.     The   cateadoTy   or 
^archer,  then  climbed  a  high  tree,  and,  with  the  aid  of  expe- 
'^^noe  and  sharp  sight,  soon  discovered  the  manchas  or  clumps 
^  their  dark  c?)lour,  and  the  peculiar  reflection  of  the  light 
from  their  leaves,  easily  observable  even  in  tlie  midst  of  tliese 
endless  expanses  of  forest.     The  cateador,  then,  with  never- 
erring  instinct,  conducted  the  party  for  hours    through  the 
tangled  brushwood,  to  the  ehinchona  clump,  using  the  wood- 
bnfe  at  every  step.  From  a  single  clump  they  often  obtained 
*  thousand  pounds  of  bark,  wliich  was  sent  up  to  be  dried 
l^yond  the  limits  of  tlie  forest.     All  depended  on  the  success 


*  A  Peruvian   who  w£w   for  Dianv  !  feasor  an  dor  IJnivergitiit  zu  Ix?ipzig,  ii. 
•iJS  r>irtTtor  of  the  Cabinet  of  Ntttunil  j  pp.  217-2:^,  257-64. 
<*'n-  in  Madrid,  during  the  reign  of  ,      ^  Stevenson,  however,  says  that  large 
irl«-8  m.  I  nuantitiet)  of  bark  were  brought  from 

Helte  in  Peni^  wdhrerul  der  Jahre  '■  tJie  woo<ls  east  of  Huamaliee  in  1825. 

'-32,   von   Eiluunl    PiH.'ppig,    Prrn     — Traiv/>,  ii.  p.  60. 
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of  this  operation,  for  the  bark  easily  becomes  mouldy  and 
loses  its  colom*.  The  cascarilleros  got  two  rials  for  every 
twenty-five  jK)unds  of  green  bark  stripped,  from  the  specu- 
lator, and,  as  they  could  easily  strip  three  hundred  pounds,  they 
made  two  dollars  a  day.  The  bark  cost  the  speculator  about 
four  dollars,  and  the  price  at  Lima  was  sixteen  to  twenty 
dollars  the  arroba  of  twenty-five  pounds.® 

Dr.  Poeppig  makes  some  important  remarks  on  the  supposed 
danger  of  the  total  extirpation  of  the  chinchona-trees  by  reck- 
less felling.  Condamine  and  Ulloa  believed  that  this  would 
be  the  case  in  the  Loxa  forests,  and  Poeppig  thinks  that  their 
apprehensions  were  well  founded,  because  there  the  trees  are 
not  felled,  but  left  standing  deprived  of  their  bark,  in  which 
case  they  are  attacked  by  rot  with  extraordinary  rapidity  in 
tropical  forests,  hosts  of  insects  penetrate  to  the  stem,  and  the 
healthy  roots  become  infected.  But  it  is  only  necessary  to 
observe  the  precaution  of  hewing  the  stem  as  near  as  possible 
to  the  root,  in  order  to  be  sure  of  its  after-growth.  After  six 
years,  near  Cuchero,  the  young  stems  may  already  be  felled 
again ;  but,  at  higher  altitudes,  where  the  most  effective  chin- 
chonas  are  found,  it  requires  twenty  years.* 

The  C,  micrcmtha  abounds  in  the  province  of  Huanuco,  and 
the  bark  is  known  as  Cascarilla  provineiancu  It  yields  2*7  per 
cent,  of  chinchonine,  and  is  much  sought  after  for  the  Russian 
market. 

The  C.  nitida  is  a  lofty  tree  growing  in  the  higher  regions 
of  Huanuco,  and  is  known  by  the  natives  as  quma  cana  legi- 
tima  (genuine  grey  bark).  It  grows  at  a  greater  height  than 
the  former  species,  and  yields  2*2  per  cent,  of  chinchonine. 

The  (7.  Peruviana,  so  named  by  Mr.  Howard,  is  the  CWa- 
riUa  de  pata  de  galUnazo  of  the  natives.  It  grows  in  the  forestc 
at  a  lower  elevation  than  C.  nitida^  and  yields  3  per  cent  oi 
chinchonine   and  chinchomdine,   consequently   indicating  b 


r<)eppig.   Van  Tschudi,  p.  399.  »  Poeppig. 
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considerable  amount  of  febrifiigal  power.     Quinine  has  also 
been  found  in  samples  of  grey  bark.^ 

The  name  oi  grey  bark  refers  to  the  striking  effect  of  the 
oyerspreading  thallus  of  various  Chraphidece,  forming  groups, 
and  indicating  that  the  tree  has  grown  in  an  open  situation, 
exposed  to  rain  and  sunshine.  A  large  supply  of  all  the  best 
kinds  of  grey  bark  is  now  growing  in  India.^ 


aod  their  barks  to  be  translated  for  dr- 
culatioii  in  India  and  Ceylon. 

*  As  earlj  as  1790  the  calisa3ra  bark 
was  highly  prized  in  Madrid. 

♦  The  valnablc  species  found  in  Bo- 
liyia  and  Southern  Peru.  Dr.  Weddell 
derives  the  name  from  the  Quichua 
words  coUi    (red)    and   taya    (form); 


the  Judge  of  Garavaya,  told  me  it  came 
from  ccali  (strong)  and  Bayay  (become, 
or  be  thou).  Calisaya  is  the  name  of  a 
family  of  Indian  Caciques  in  Caravaya, 
one  of  whom  acted  an  important  part 
in  the  revolt  of  1780-1.  The  plant  may 
have  been  called  after  him. 

D    2 


v.— THE  CALISAYA  REGION  IN  BOLIVIA  AND 

SOUTHERN  PERU. 

The  chinchona  region  of  Bolivia  and  Southern  Peru,  althouglt — 
one  of  the  most  important,  was  the  last  to  contribute  supplies 
of  bark  to  the  European  markets.  The  trees  first  became 
known  through  the  investigations  of  the  German  botanist 
Thaddseus  Haenke,  and  a  Spanish  naval  officer  named  Bubin  de 
Celis,  who  drew  the  attention  of  the  inhabitants  to  the  valuable 
forests  on  the  eastern  slopes  of  the  Bolivian  Andes  in  1776, 
though  the  unfortunate  French  naturalist  Joseph  de  Jussieu 
had  previously  explored  some  portions  of  those  forests.^  But 
it  was  not  until  1820,  when  quinine  was  first  discovered  as 
the  febrifugal  principle  of  bark,  that  the  Chinchona  Calisaya* 
was  recognised  as  containing  more  of  that  alkaloid  than  any 
other  species. 

After  1820  the  demand  for  calisaya  bark  increased  enor- 
mously; great  numbers  of  cascarilleros,  or  bark-collectors, 
entered  the  forests,   and  in  a  short   time   scarcely   a  tree 

*  Howard.  i  Poeppig  from  coCa  (a  remedy)  and  «a7/a 

'  I  have  caused  the  part  of  Pocppig's  i  (rocky  ground) ;  Van  Tschuoi  from  col- 
work  which  relates  to  cliinchona-trees  ,  lisara  (reddish  maize).     Dr.  Laefdael, 
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remained  in  the  vicinity  of  the  inhabited  places ;  and  the  bark 
^vas  exported  in  such  quantities  that  the  price  fell  very  much.* 
/  It  was  not,  however,  until  1830  that  the  Bolivian  Govern- 
ment interfered  in  the  bark  trade.    It  was  then  considered 
necessary  by  General  Santa  Cruz's  administration  to  check 
the  drain  of  this  precious  source  of  wealth  by  limiting  the 
quantity  of  bark  to  be  cut  or  exported ;  and  in  November, 
1834,  the  Bolivian  Congress  decreed  a  law  on  the  subject^ 
which,  however,  never  took  effect.     Finally,  the  cutting  was 
prohibited  for  five  years,  but  before  the  expiration  of  that 
period  the  decree  was  abrogated,  and  an  export  duty  of  twelve 
dollars  to  twenty  dollars  the  quintal,  or  cwt,  was  imposed. 
"^  In  1844  the  Bolivian  Congress  authorized  the  President, 
General  Ballivian,  to  negotiate  for  the  establishment  of  a 
national  bank  of  bark,  with  tlie  requisite  capital,  to  export  all 
the  quinquina  bark  produced  in  the  country.     This  Bolivian 
legislation  on  the  chinchona  bark,  which  is  considered,  witb 
justice,  the  most  important  product  of  their  country,  is  Yeij 
curious,  and  sufficiently  demonstrates  the  fiitility  of  attempt 
ing  a  system  of  protection  and  monopoly.     Instead  of  taking 
measures  to  prevent  the  reckless  destruction  of  the  trees,  U 
establish   extensive   nurseries   for    young  plants,   and  thui 
ensure  a  constant  and  sufficient  supply  of  bark,  these  Bolivian! 
have  meddled  with  the  trade,  attempted  to  regulate  Europeai 
prices  by  the  most  barbarous  legislation,  and  allowed  th< 
forests  t(^  be  denuded  of  chinchona-trees.     In  1845  the  barl 
monopoly  was  given  to  Messrs.  Jorge  Tesanos  Pinto  and  Ca 
for  five  years,  for  the  sum  of  119,000  dollars,  during  whid 
time  not  more  than  4000  quintals  of  bark  were  to  be  exporte( 
annually.     This  company  gave  such  iniquitously  low  price 
to  tlu»  cascarilleros  for  their  bark,  that  a  clamour  was  raise 


*  The  bark  of  C.  Calisaya,  known 
HH  "yellow  Iwirk"  in  coramerct)»  was 
at  ftrnt  emmeonsly  belie ve<l  to  eomo 
from  C  eortUfttliti^  becauw  MiitiH  had 


callccl   tho    bark    twoi    that    spedi 
ca^nrfUa  omarilla,  or  "yellow  barit 

See  p.  28. 
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against  it»  and  the  President,*  General  Belzu,  put  an  end  to 
its  existence  in  March  1849. 

Free  trade,  with  a  duty  of  twenty  dollars  the  quintal,  was 
then  established  during  one  year;  but  in  1850  exclusive 
privileges  were  again  granted  to  Messrs.  Aramayo  Brothers 
and  Ca,  who  were  to  pay  the  Government  142,000  dollars  a 
year  for  the  right  of  e:^porting  7000  quintals  of  bark 
annually,  to  be  purchased  of  the  eascarilleros,  the  tabla  or 
trunk  bark  at  sixty  dollars  the  quintal,  and  the  canuto  or 
quill  bark  at  thirty  to  thirty-six  dollars  the  quintal.  The 
Pinto  company  had  only  paid  eighteen  to  twenty-two  dollars 
the  quintal  for  taibla^  and  eight  to  ten  dollars  for  canuto  bark. 
The  favourable  conditions  thus  offered  to  cascarUleros  in- 
duced so  great  a  number  of  persons  to  undertake  the  business, 
that  at  the  end  of  the  first  year  more  than  20,000  quintals  of 
bark  arrived  at  La  Paz — ^that  is  to  say,  more  than  twice  as 
much  as  the  company  had  agreed  for,  and  more  than  the 
Pinto  company  had  exported  in  five  years.  The  Govern- 
ment then  issued  a  decree  to  prevent  the  smuggling  of  bark, 
and  another  thatno  bark  should  be  cut  except  for  the  com- 
pany :  but  these  measures  caused  much  discontent,  and  in  1851 
the  Congress  voted  that  the  Executive  had  exceeded  its  powers 
in  making  these  arrangements  with  the  Aramayo  company, 
and  declared  them  to  be  null  and  void.  The  Aramayo  com- 
pany purchased  14,000  quintals  of  the  bark,  and  agreed  to 
take  the  same  quantity  during  the  two  following  years, 
paying  only  a  tliird  of  the  price  in  ready  money  ;  but  a  new 
company,  formed  under  the  name  of  Pedro  Blaye  and  Co., 
engaged  to  purchase  all  the  bark  that  was  for  sale,  both  at 
La  Paz  and  Cochabamba,  for  ready  money.  It  was  evident 
that  one  or  the  other  of  these  companies  must  break,  and 
finally  that  of  Blaye  fell.  The  Government  then  determined  to 
ex|)ort  the  bark  which  remained  in  store  on  its  own  account, 
paying  the  same  price  as  had  been  agreed  on  by  the  company. 
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These  two.  companies  lasted  for  two  years,  during  which 
time  the  Bolivian  forests  yielded  3,000,000  lbs,  of  bark. 
Such  was  the  result  of  the  high  prices  which  followed  the 
fall  of  the  Pluto  monopoly ;  but  it  was  the  rich  contractors, 
and  not  the  poor  bark-collectors,  who  derived  benefit  from 
the  change.® 

In  1851  Grovemment  prohibited  the  cutting  of  bark  en- 
tirely, from  the  1st  of  January,  1852,  to  the  1st  of  January, 
1854.'  In  1858  a  decree  was  issued  to  regulate  the  transition 
of  the  system  of  monopoly  to  that  of  free-trade  in  bark, 
which  caused  an  improvement  in  the  prices  in  European 
markets ;  and  in  November,  1859,  Dr.  Linares,  then  President 
of  Bolivia,  declared  the  right  to  cut  bark  in  the  forests  to 
be  free,  and  reduced  the  duty  25  per  cent,  oni  the  current 
prices,  to  be  fixed  at  the  beginning  of  each  year.®  This  is 
the  law  which  now  regulates  the  bark  trade  in  Bolivia,  and, 
after  a  course  of  short-sighted  meddling  legislation,  extending 
over  twenty  years,  in  1850  it  still  brought  142,000  dollais 
annually  into  the  public  treasury,  being  a  fifteenth  part  of 
the  whole  revenue  of  the  KepubKc. 

For  exportation  the  bark  is  wrapped  in  fresh  bullock- 
hides,  having  been  previously  sewn  up  in  thick  cotton  bags 
containing  155  lbs.  each.  These  hide  packages  are  called 
seronSy  a  mule-load  being  285  Iba,  and  the  transport  to  the 
coast  costing  about  ten  dollars  for  each  mule-load. 

It  is  to  the  persevering  energy  aiid  great  talent  of  that 
distinguished  French  botanist  Dr.  WeddeU  that  we  owe  our 
knowledge  of  the  chinchona  regions  of  Bolivia  and  Southern 
Peru,  and  especially  of  the  inestimable  quinine-yielding 
species  which  he  identified  as  the  (7.  CaUsaycL  Dr.  WeddeU 
accompanied  the  scientific  expedition  of  the  Count  de  Ccistel* 

^  This  account  of  tlie  Bolivian  bark    Gimp.  xiii.  p.  235. 
trade  is  from  Dr.  WeddeU  s  Voyage        ^  Gibbon's  VaUey  of  the  Amaton,  p 
dan$  le  Nord  de  Bolivie,  et  dans  lee    147. 
partee  voieinei  de  P&ou.    Paris,  1853.  |      "  MereuHo  del  Vapor,  Dec.  15. 1850 
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uBXi,  which  was  sent  out  by  Louis  Philippe  to  South  America, 
andy  after  CFOssing  the  vast  empire  of  Brazil,  entered  Bolivia  j 
by  the  country  of  the  Chiquitos  in  August,  1845.  It  Yfos/ 
Dr.  Weddell's  chief  object  to  examine  the  chinchona  region  of 
this  country,  and  his  first  step  was  to  proceed  to  Tarija, 
to  ascertain  the  extreme  southern  limit  of  the  chinchona^- 
trees,  which  he  discovered  in  19°  S.  lat.  He  named  the 
species  C.  AustrcUis.  Dr.  Weddell  then  commenced  a 
thorough  exploration  of  the  Bolivian  chinchona  forests, 
making  his  way  over  the  most  difficult  country,  from  Cocha- 
bamba,  through  Ayopaya,  Enquisivi,  and  the  yungus^  of  La 
Paz ;  where  the  species  of  chinchonae  continued  to  multiply 
under  his  eya  Jn  Enquisivi  he  first  met  with  and  studied 
the  (7.  Calisaya,  which  he  named  and  described,  collecting 
much  information  respecting  the  trade,  and  the  methods 
<rf  collecting  bark.  In  1847  he  entered  the  province  of 
Capaulican,  descending  the  river  Tipuani,  where  he  was 
attacked  by  fever,  and  ascending  the  Mapiri.  At  ApoUo- 
bamba,  the  centre  of  the  most  ancient  bark-coUecting  dis- 
trict, he  found  that  the  surrounding  forests  were  quite  cleared 
of  chinchona-trees,  and  that  it  was  necessary  to  seek  for  them 
at  a  distance  of  ten  or  twelve  days'  journey  from  any  inha- 
bited place.  In  June  1847  Dr.  Weddell  entered  the  Peruvian 
province  of  Caravaya,  examined  the  chinchona  forests  of  the 
valleys  of  Sandia  (San  Juan  del  Oro)  and  Tambopata,  and 
concluded  his  investigations  by  a  visit  to  the  lovely  ravine  of 
Santa  Anna,  near  Cuzco. 

Dr.  Weddell  was  accompanied  in  his  visit  to  the  valleys  of 
Santa  Anna  by  M.  Delondre,  a  manufacturer  of  quinine  at 
Havre,  w1m>,  after  contemplating  the  project  of  paying  a  per- 
sonal visit  to  the  chinchona  forests  for  twenty  years,  had  at 
length  set  out,  landed  at  Islay  in  July,  1847,  and  proceeded 


•  Yuncu  is  a  tropical  valley  in  Quichua,  honco  yungut,  a  Spanisli  corruption 
(>f  the  ftame  word. 
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by  vay  of  Arequipa  to  Cuzco.  M.  Delondre  appears  to  have 
employed  a  contractor  to  supply  him  with  bark,  who  failed 
in  his  engagements,  and  of  whom  the  French  quinine  manu- 
facturer bitterly  complains  as  a  second  DousterswiveL*  MM. 
Weddell  and  Delondre  finally  left  the  chinchona  forests  in 
September,  1847,  and  set  out  for  the  coast  of  Peru.  Dr. 
Weddell's  valuable  monograph  on  the  chinchona  genus,  *  J7&- 
toire  naturelle  des  Quinquinas^  the  most  important  work  that 
has  yet  appeared  on  the  subject,  was  published  at  Paris  in  1849. 

In  1851  Dr.  Weddell  undertook  a  second  voyage  to  South 
America,  and  in  1852  he  entered  the  Bolivian  chinchona 
region  of  Tipuani  by  way  of  Sorata.  In  descending  the 
eastern  slopes  of  the  Andes  he  describes  the  vegetation  as 
taking  new  forms  at  every  mile  of  the  descent.  The  under- 
growth was  formed  of  Melastomacece  with  violet-coloured  flowers 
(C/ujetogastra),  myrtles,  Qaultherias,  and  Andromedas  ;  lower 
down  there  were  many  superb  species  of  Thibaudias ;  and, 
where  the  great  forests  succeed  to  the  smaller  growth  of  the 
more  elevated  region,  the  predominant  trees  were  EscaUoniaSy 
arlx)rescent  JEupatarias,  Bocconias,  and  a  fruit-bearing  PapUuH 
nacea  with  a  scarlet  corolla.  He  encountered  the  first  forest 
chinchona-trees  at  an  elevation  of  7138  feet,  being  the  (7.  ovata 
var.  a  vulgaris.  Descending  still,  he  came  to  paccay-trees 
{Mimosa  Inga)  in  flower,  and  met  with  the  first  plant  of  tho 
slirubby  variety  of  C,  Calisayay  on  an  open  grassy  ridge  or 
pajonal,  at  an  elevation  of  4800  feet. 

Dr.  Weddell  descended  the  river  Tipuani  to  Guanay,  a  . 
mission  of  Lecos  Indians,  and  ascended  the  Coroico  in  a 
canoe  made  of  tho  wood  of  a  species  of  Botnbax.  The  forests 
lx)rdering  on  the  river  Coroico  abounded  in  many  species  of 
palms,  chiefly  Mazimilianas  and  Iriarteas,  the  latter  a  singular 
kind  with  a  tnmk  supported  on  long  aerial  roots.  There  were 


*  QuindiHjie,  \Mr  M.  A.  Doloiulre.     I'arte.  1854. 
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also  many  trees  of  (7.  micrantfia  on  the  banks  of  the  Coroico, 
a  species  of  chinchona,  the  peculiarity  of  which  is  its  fondness 
for  the  bottoms  of  valleys  and  banks  of  rivers,  while  most  of 
the  others  prefer  elevated  ridges  or  slopes  of  the  momitains. 
With  it  were  growing  trees  of  the  beautiful  CascarUla  magni- 
folia,  an  allied  genus  with  deliciously  fragrant  flowers, 

The  eoicariUeras  of  Bolivia  lead  a  hard  and  dangerous  life. 
They  only  value  the  C,  Calisaya,  the  other  species  being  for 
them  carhuorcarhua^  a  name  given  to  all  the  inferior  kinds. 
Those  who  carry  the  bark  on  their  shoulders  from  the  interior 
rf  the  forests  receive  fifteen  dollars  for  every  quintal,  and 
they  also  have  to  carry  all  their  provisions  and  covering  for 
the  night.  If  by  any  accident  they  are  lost,  or  their  provi- 
fflons  are  destroyed,  they  die  of  hunger.  Dr.  Weddell,  on 
one  occasion,  while  ascending  the  Coroico,  landed  with  the 
intention  of  passing  the  night  on  a  beach  well  shaded  by 
trees.  Here  he  found  the  hut  of  a  cascarilkro,  and  near  it  a 
man  stretched  out  on  the  ground  in  the  agonies  of  death.  Ho 
was  nearly  naked,  and  covered  with  myriads  of  insects,  whose 
stings  had  hastened  his  end.  His  face  was  so  swollen  as  to  be 
wholly  unrecognisable,  and  his  limbs  were  in  a  frightful  state. 
On  the  leaves  which  formed  the  roof  of  the  hut  were  tlie  re- 
inains  of  this  unfortunate  man's  clothes,  a  straw  hat  and  some 
i^gs,  with  a  knife,  and  an  earthen  pot  containing  the  remains 
of  his  kst  meal,  a  little  maize,  and  two  or  tlu-ee  chunics.  Sucli 
is  the  end  to  which  their  hazardous  occupation  exposes  the 
l«rk-eollectors— death  in  the  midst  of  the  forests,  far  from 
all  friends— a  death  without  help,  and  without  consolation. 

Dr.  Weddell  returned  to  La  Paz  by  ascending  the  Coroico, 
and  the  results  of  his  second  visit  to  the  chinchona  forests 
appeared  in  an  entertaining  book  of  travels.^    To  this  able 

'  ^'^9^  dam  le  Nord  de  BoHvie,  ei  ■  cation  of  a  work  on  tho  plnntB  of  the 
tiuw  U»  varte»  voUinet  de  Pt^rou^  \niT  "  more  elevated  jMirts  of  the  Andes,  en- 
It  A.  Wwlilell.      Paris,   1853.      Dr.     titled  Cldoru  Andina. 
W'uUeil  is  DOW  eugoged  in  the  publi- 
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botanist  and  intrepid  explorer  science  is  indebted,  to  no  small 
extent,  for  the  present  state  of  our  knowledge  of  the  chin- 
chona  genus. 

The  (7.  Calisaya  species  has  been  divided  by  Dr.  WeddeU 
into  two  varieties,  namely,  a  vera  and  ^.  Josephioma,  The 
former,  when  growing  under  favourable  circumstances,  is  a  taU 
tree,  often  larger  round  than  twice  a  man's  girth,  with  its 
leafy  head  rising  above  aU  the  other  trees  of  the  forest.  The 
leaves  are  oblong  or  lanceolate-obovate,  pitted  in  the  axils  of 
the  veins,  with  a  shining  green  surface,  and  reddish  veins. 
The  flowers,  which  hang  in  large  panicles,  are  a  rosy-white 
colour,  with  laciniae  rose-colour,  and  bordered  by  marginal 
white  hairs.  The  capsule  is  smooth,  and  about  twice  as  long 
as  broad.  This  tree  grows  on  declivities,  and  steep  rugged 
places  of  the  mountains,  from  4900  to  5900  feet  above  the 
sea,  in  the  forests  of  Enquisivi,  Capaulican,  Apollobamba,  and 
Larecaja  in  Bolivia,  and  of  Caravaya  in  Peru.  The  trunk 
may  be  known  by  the  periderm  of  the  bark,  sometimes  of  a 
greyish-white,  sometimes  brown  or  blackish,  being  always 
marked  by  longitudinal  ridges  or  cracks,  a  characteristic 
remarked  of  no  other  tree  of  these  forests,  excepting  one  or 
two  of  the  same  family.  The  taste  is  strongly  bitter,  which 
is  apparent  directly  the  tip  of  the  tongue  touches  it,  and, 
when  the  exterior  receives  a  cut,  a  yellow  gummy  resinous 
matter  exudes  from  it  The  bark  comes  off  with  great  ease, 
like  peeling  a  mushroom,  while,  in  the  inferior  kinds,  and 
above  all  in  the  false  chinchonas,  it  strips  transversely,  and 
>\'ith  much  greater  difficulty.  A  good  tree  yields  150  to  175 
pounds  of  dried  bark. 

'^riie  other  variety  of  C.  Calisaya,  called  ychu  cascariUciy  or 
cascarilla  del  pajonaly  by  the  natives,  was  named  JosepAtona  by 
Dr.  Weddell  after  the  unfortunate  French  botanist  Joseph  de 
Jusnieu.  It  is  a  shrub,  not  attaining  a  greater  height  than  six 
and  a  lialf  to  ten  feet,  and  growing  on  open  grassy  slopes,  at 
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• 

much  higher  elevations  than  the  tree  Calisaya.  There  is 
another  tree  variety  with  a  somewhat  darker  leaf,  which  Dr. 
Weddell  classed  as  a  distinct  species,  and  called  (7.  BoUviana 
in  1849,  but  which  he  now  considers  to  be  a  mere  variety  of 
C,  Calisaya,  The  other  good  kinds  in  the  forests  of  Bolivia 
and  Caravaya  are  C.  mierantha,  and  two  varieties  of  (7. 
avata. 

Dr.  Weddell  brought  seeds  of  C.  Calisaya  to  Paris,  which 
were  raised  in  the  Jardin  des  Plantes  in  1848,  and  others  in 
the  garden  of  the  Horticultural  Society  in  London,  where  one 
of  the  plants  flowered.^  Many  of  these  plants  were  given 
away,  and  some  of  them  were  sent  by  the  Dutch  Government 
to  Java. 

Plants  of  C.  Calisaya  are  now  flourishing  in  India.  The 
yield  of  quinine  for  the  best  kinds  of  calisaya  bark  is  3'8 
per  cent.,  that  for  the  Josephiana  variety  3'29.* 

Arica  and  Islay  are  the  ports  for  the  shipment  of  calisaya 
bark ;  and  in  1859  the  quantity  and  value  exported  were : — 

From  Arica     ..     1926  quintals,  worth  £17,334 
„     Islay      ..     1365        „  „        12,383 


3291  29,717 

Jan.  1st  to  Nov.  30th,  1860,  Arica  $160,260  =  £35,000  (about). 

1860,  Islay,  1077  quintals. 


*  An  account  of  it  was  published  in  I      ^  Pereira,  Mat.  Med.  ii.  part  ii.  p. 
the  Journal  of  the  Horticultural  Society,  |  118. 
vol-  vii-  p.  272. 
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CHAPTER   III.  . 

Rapid  destruction  of  chinchona-trces  in  South  America  —  Importance  of  their 
introduction  into  other  countries  —  M.  Uaaskarrs  mission  —  Chinchona 
plantations  in  Java. 

The  collection  of  bark  in  the  South  American  forests  was 
conducted  from  the  first  with  reckless  extravagance;  no 
attempt  worthy  the  name  has  ever  been  made  either  with  a 
view  to  the  conservancy  or  cultivation  of  the  chinchona-trees ; 
and  both  the  complete  abandonment  of  the  forests  to  the 
mercy  of  every  speculator,  as  in  Peru,  Ecuador,  and  New 
Granada,  and  the  barbarous  meddling  legislation  of  Bolivia, 
have  led  to  equally  destructive  results.  The  bark-coUector 
enters  the  forest  and  destroys  the  first  clump  of  chinchona- 
trees  he  finds,  without  a  thought  of  any  measure  to  preserve 
the  continuance  of  a  supply  of  bark.  Thus,  in  Apollobamba, 
where  the  trees  once  grew  thickly  round  the  village,  no  full- 
grown  one  is  now  to  be  found  within  eight  or  ten  days' 
journey  :^  and  so  utterly  improvident  are  the  collectors  that, 
in  the  forests  of  Cochabamba,  they  bark  the  tree  without 
felling,  and  thus  ensure  its  death ;  or,  if  tliey  cut  it  down, 
they  actually  neglect  to  take  oflf  the  bark  on  the  side  touching 
the  ground,  to  save  themselves  the  trouble  of  turning  the 
trunk  over.^ 

A  century  ago  Condamine^  raised  a  warning  voice  against 
the  destruction  that  was  going  on  in  the  forests  of  Loxa. 
Ulloa*  advised  the  Government  to  check  it  by  legislation ; 
soon  afterwards  Humboldt  rejwrted  that  25,000  chinchona- 


*  WtHldell,  llUtoire   Naturtlle  det        ^  Mt'm.  de  V  Acad.  lioy.  de$  Seimct$^ 
Qniiymhutf.  1738,  p.  22G. 

*  Wttldcll.  Vuyaijt  datui  Ic  Nord  de        *  Noiicin*  SecreicUt  p.  572. 
Hotivif . 
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trees  were  destroyed  every  year,  and  Kuiz^  protested  against 
the  cnstom  of  barting  the  trees,  and  leaving  them  to  be 
destroyed  by  rot.  But  nothing  was  ever  done  in  the  way  of 
conservancy,  either  by  the  Government,  or  by  private  specu- 
lators whose  subsistence  depended  on  a  continued  supply  of 
bark.  Dr.  Weddell,  alluding  to  this  recklessness  as  regards 
C,  CaUsaya^  observes  that  "  the  forests  of  Bolivia,  rich  as  they 
are,  cannot  long  resist  the  continued  attacks  to  which  they 
have  been  recently  exposed.  He  who,  in  Europe,  sees  these 
enormous  and  ever-increasing  masses  of  bark  arrive,  may 
perhaps  believe  that  they  vdll  continue  to  do  so ;  but  he  who 
sees  the  chinchona-trees  in  their  native  forests,  and  knows 
the  real  truth,  is  obliged  to  think  otherwise." 

There  is,  however,  no  danger  of  the  actual  extirpation  of 
the  trees  unless  the  plan  is  adopted  of  leaving  them  standing, 
and  stripped  of  their  bark,  as  in  the  Loxa  forests.  Poeppig 
says  that,  in  these  cases,  the  trees  in  the  tropical  forests  are 
attacked  by  rot  with  extraordinary  rapidity  ;  hosts  of  insects 
penetrate  the  stem  to  complete  the  work  of  destruction,  and 
the  healthy  root  becomes  infected.  Thus  the  valuable  species 
called  C.  Uritusinga  has  really  been  almost  exterminated. 

But  where  the  trees  are  felled  it  is  only  necessary  to 
observe  the  precaution  of  hewing  the  stem  as  near  as  possible 
to  the  root,  in  order  to  be  siure  of  its  after-growth.®  Under 
these  circumstances,  after  six  years  the  young  trees  are 
ready  to  be  felled  again  in  the  milder  regions,  and  after 
twenty  years  in  cold  and  exposed  localities.  From  the  base 
of  the  stems,  when  not  barked,  a  number  of  shoots  spring  out 
between  bark  and  wood ;  and  Dr.  Karsten  says  that,  though 
an  interval  of  rest  of  twelve  or  fifteen  years  must  be  given  to 
the  forests  where  the  chinchona-trees  have  thus  been  felled, 
this    only    promotes    further    investigation   in   the   endless 


*  MS.  qnoied  by  Howard.  •  Poeppig. 
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untrodden  forests,  wliile,  in  the  mean  time,  the  younger 
generation  is  growing  up  in  those  which*  have  ahready  been 
exhausted,' 

The  danger,  therefore,  is  not  in  the  actual  annihilation  of 
the  chinchona-trees  in  South  America,  but  lest,  with  the 
increasing  demand,  there  should  be  long  intervals  of  time 
during  which  the  supply  would  cease,  owing  to  the  forests 
being  exhausted,  and  requiring  periods  of  rest.  In  many 
districts  this  is  already  the  case.  The  bark  which  comes 
from  Loxa  is  in  the  minutest  quills,  and  in  the  forests  of 
Caravaya,  after  an  interval  of  rest  of  several  years,  the  root- 
shoots  had  scarcely  grown  to  a  suflBcient  size  to  yield  any- 
thing but  quill  bark.  Then  again  the  supplies  of  bark  from 
South  America  are  not  nearly  suflScient  to  meet  the  demand, 
and  the  price  is  kept  so  high  as  to  place  this  inestimable 
remedy  beyond  the  means  of  millions  of  natives  of  fever- 
visited  regions.  For  these  reasons  the  incalculable  import- 
ance of  introducing  the  chinchona-plant  into  other  countries 
adapted  for  its  growth,  and  thus  escaping  from  entire  de- 
pendence on  the  South  American  forests,  has  long  occupied 
the  attention  of  scientific  men  in  Europe. 

In  1839  Dr,  Koyle,  in  his  *  Illustrations  of  Himalayan 
Botany,'"  recommended  the  introduction  of  the  chinchona- 
plants  into  India,  pointing  out  the  Neilgherry  and  Silhet 
hills  as  suitable  sites  for  the  experiment,  and  Lord  William 
Bentinck  took  some  interest  in  the  project  M.  Fie  had 
previously  recommended  the  introduction  of  these  plants  into 
the  French  colonies ;®  and  in  1849  both  Dr.  Weddell*  and 
JI.  L>elondre^  strongly  urged  the  adoption  of  this  measure. 


"  Kareten. 

•  I.  p.  245.  Probably  the  idott  was 
first  conceived  much  earlier  by  Dr. 
Ainslie,  who,  half  a  century  ago,  re- 
marked  that  it  vniH  matter  of  regret 


now  solely  indebted  to  America.** — 
AiuAlie's  Materia  Mediea^p.  66  (note). 

*  Cours  dHid.  Nat.  Pharm,  iL  n. 
252. 

'  Histoire  NaturtUe  des  Quinquituu^ 


that  "  it  ha^l  never  been  attempted  to  |  p.  13 

rear  those  articlefl  of  the  Materia  Bf  e-  !      '  Quinologie,  par  M.  A.  Delondie.  p. 

di<*a  in  India,  for  which  the  world  is     15. 
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The  former  declared  that  posterity  would  bless  those  who 
should  carry  this  idea  into  execution.^ 

The  Dutch,  who  possess  in  the  island  of  Java  a  range 
of  forest-covered  mountains  admirably  adapted  for  chinchona 
cultivation,  were,  however,  the  first  to  take  active  steps  for 
its ' introduction  into  the  Eastern  Hemisphere;  and  their 
praiseworthy  exertions  deserve,  what  they  lay  claim  to  with 
justice,  the  approbation  of  the  whole  civilized  world.  The 
experiment  in  Java,  however,  has  only  been  tried  with  a  very 
limited  number  of  valuable  species  of  chinchonBe,  and  has  met 
with  very  limited  succ^,  owing  to  the  introduction  of  worth- 
less kinds,  and  to  mistakes  in  the  cultivation,  committed 
during  the  first  few  years. 

For  the  last  thirty  years  Dutch  scientific  men,  among  whom 
the  name  of  the  botanist  Blume  may  be  mentioned,  had 
urged  their  Grovemment  to  undertake  the  introduction  of  chin- 
chona-plants  into  Java.  But  it  was  not  until  the  year  1852 
that  M.  Pahud,  the  Dutch  Minister  of  the  Colonies,  was  autho- 
rized to  employ  an  agent  to  coUect  plants  and  seeds  of  valuable 
species  in  Peru,  and  to  convey  them  to  Java.  He  selected,  for 
this  important  mission,  M.  Justus  Charles  Hasskarl,  a  botanist 
who  had  for  some  time  superintended  the  gardens  in  Java, 
but  who  was  a  stranger  to  South  America — ignorant  of  the 
country,  the  people,  and  the  languages — unacquainted  with 
the  forests  where  the  chinchona-trees  are  found,  and  who 
had  never  seen  them  growing  in  their  natural  state.  He 
sailed  for  Peru  in  December,  1852,  with  orders  not  to  confine 
himself  to  the  CalUaya  plant,  but  to  coUect  plants  and  seeds 
of  as  many  different  species  as  possible.     His  original  orders 


•  So  convinced  is  Dr.  Weddell  that  peut-6tre  fait  la  conqudte  de  quelc^uc 
there  is  imminent  danger  of  the  sup-  >  nouveau  m^cament  qui  rendra  moms 
pliea  ofbark  eventually  being  exhausted,  '  regrettable  la  perto  do  recorce  de 
that  he  says,  "Avant  que  la  malheur  Pe'rou." — Voyage  dans  le  Nord  de 
que  je  pr^Vois  n'arrive  (et  ce  ne  sera  Bolivie^  p.  245. 
paA  de  notre  temps)   la  science  aura  ' 
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were  to  proceed  from  Guayaquil  to  the  chinchonarforests  of 
Loxa  in  the  first  instance;  but  he  changed  his  plan,  and, 
landing  at  Lima,  crossed  the  Cordilleras  in  May,  1853. 

It  would  be  difficult,  in  making  a  chance  journey  from  the 
coast  to  the  forests  of  the  Eastern  Andes,  to  hit  upon  a  part 
where  valuable  species  of  chinchona-trees  are  not  known  to 
exist.  There  are  such  spaces — forest  tracts — intervening  be- 
tween the  more  favoured  regions,  where  only  species  of  little 
value  are  found,  such  as  C.pubescens,  C.  scrobiculata,  &c. ;  and 
on  one  of  these,  between  the  region  of  grey  barks  in  Huanuco 
and  that  of  C.  Calisaya  in  Caravaya,  *M.  Hasskarl,  through 
being  unacquainted  with  the  localities,  was  so  unfortunate 
as  to  stumble.  He  crossed  the  Andes  by  the  road  from  Lima 
to  Tarma,  and  descended  the  eastern  slopes  into  the  montanas 
of  Vitoc,  TJchubamba,  and  Monobamba ;  returning  thence  by 
Xauxa  into  the  loftier  region  of  the  Andes.  Near  TJchubamba 
he  saw  trees  which  he  believed  to  be  O.  Calisaya  ;  but  that  spe- 
cies is  never  found  to  the  north  of  the  province  of  Caravaya, 
Tie  however  collected  a  quantity  of  seeds  of  this  imaginary 
C,  Calisaya,  and  four  packets  of  a  species  which  he  called 
(7.  ovata,  with  smaller  quantities  of  O.  puiescens  and  (7. 
amygdallfolia. 

The  species  called  by  M.  Hasskarl  C,  ovata  now  forms  the 
l)ulk  of  the  chinchona-plantations  in  Java.  He  found  it  on 
dry  sunny  hills,  without  much  shelter  from  the  sun,  in  a  very 
siuidy  micaceous  soil,  at  an  elevation  of  5500  to  6000  feet 
above  the  sea.  It  is  sometimes  a  mere  shrub,  but  occasion- 
ally rises  to  fifteen  or  twenty-five  feet,  with  elegant  pink 
flowers  and  reddish  fruit  Tlie  native  name  is  cascctriUa  ores* 
pilla  chica ;  and  as  the  crespilla  grande  is  the  O.  ovata  of 
Weddcll,  it  is  probable  that  M.  Hasskarl  was  thus  led  into  the 
mistake  of  calling  his  new  species  C.  ovata.  The  leaves  are 
smooth  above,  with  a  felt-like  pubescence  on  the  under  sur- 
face, and  the  liairy  capsules  are  probably  an  indication  of  the 
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worthlessnees  of  the  speciea^  In  fact,  no  good  kinds  are  found 
in  this  part  of  the  country,  and  all  the  seeds  sent  home  by 
M.  Hasskarl  were  equally  valueless.  He  collected  speci- 
mens of  C,  lanceoUUa  of  Pavon,  at  a  place  called  "  Escalera 
ie  San  Bafael/'  on  the  road  between  Uchubamba  and 
Xaaxa.' 

From  Xauxa  M.  Hasskarl  went  to  Cuzco,  and  thence  in 
September  to  Sandia  in  the  province  of  Caravaya ;  but  finding 
that  the  seeds  of  chinchona-trees  are  ripe  in  August,  and  that 
he  had  arrived  too  late,  he  returned  to  Lima,  and  finally 
took  up  his  abode  at  Arequipa  until  the  following  year.  In 
Xarch,  1854,  he  again  set  out,  crossed  the  Andes  to  Puno, 
and,  after  wandering  over  part  of  Bolivia,  at  length  reached 
the  Uttle  village  of  Sina  in  Caravaya,  near  the  frontier 
between  Peru  and  Bolivia,  in  April.  He  had  assumed  the 
feigned  name  of  Jos^  Carlos  Miiller,  and  had  printed  it  on  his 
^•ards,  one  of  which  he  presented  to  the  governor  of  Sina, 
Don  Juan  de  la  Cruz  Gironda,  requesting  him  to  procure  a 
supply  of  chinchona-plants  for  him.  Gironda  refused,  but 
introduced  the  stranger  to  a  Bolivian  named  Clemente 
Henriquez,  a  clever  and  intelligent,  but  dishonest  and  un- 
KTupulous  man.  Henriquez  agreed  to  procure  400  plants 
of  C.  Calisaya  for  a  certain  sum,  part  of  which  was  to  be 
paid  down,  and  the  remainder  on  delivery  of  the  plants.  M. 
Hasskarl  then  went  on  to  the  village  of  Sandia,  where  he 
took  up  his  abode,  without  entering  the  chinchona  forests, 
wid  waited  there  until  the  plants  should  arriva  Meanwhile 
Henriquez  employed  an  Indian  to  collect  the  stipulated 
number  of  plants,  round  a  place  called  Ychu-corpa,^  on  the 
frontier  of  Bolivia  ;  and  when  they  were  brought  to  him  he 
went  to  Sandia,  delivered  them  to  M.  Hasskarl,  and  received 
his  money.     An  outcry  was  afterwards  raised  against  Hen- 


*  Howard.  *  Howard. 

*  yirsfttt  18  grass  in  Quichua,  and  corpa  u  lodging. 
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riqiiez,  by  the  people  inhabiting  villages  bordering  on  the 
chinchona  forests,  who  considered  that  their  interests  would  be 
injured  by  the  exportation  of  the  plants :  they  declared  they 
would  cut  his  feet  off  if  they  caught  him,  and  he  has  ever 
since  been  obliged  to  live  at  Pelechuco,  in  Bolivia.'  This 
feeling  has  rendered  any  future  operations  of  a  like  nature 
exceedingly  difScult. 

M.  Hasskarl  left  Sandia  with  these  plants  in  June^.  1854^ 
but  they  were  not  placed  in  Wardian  cases  at  the  port  of 
Islay  until  August,  and  on  the  27th  of  that  month  he  finally 
left  the  coast  of  Peru  in  a  sailing  vessel,  and  shaped  his 
course  direct  for  Java.^  He  arrived  at  Batavia  with  twenty 
Wardian  cases  on  December  13th,  but  all  his  plants  have 
since  died  except  two.'  On  his  arrival  M.  Hasskarl  was 
intrusted  with  the  cultivation  of  chinchona^plants  in  Java» 
with  the  rank  of  Assistant-Resident,  and  was  made  a  Enight 
of  the  Netherlands  Lion,  and  Commander  of  the  Order  of  the 
Oaken  Crown.^® 

Besides  the  plants  brought  by  M.  Hasskarl,  a  plant  of 
C.  Calisaya,  raised  in  Paris  from  seeds  sent  home  by  Dr. 
Weddell,  had  arrived  in  Java  ;  as  well  as  plants  raised  from 
seeds  previously  sent  from  Peru,  and  seeds  of  O,  landfcUa 
sent  by  Dr.  Karsten  from  New  Granada,  through  the 
Governor  of  Curaqoa ;  and  thus  the  experimental  chinchona 
cultivation  in  Java  was  commenced. 

Although  through  various  circumstances  the  mission  to 
South  America  was  not  very  successful,  yet  M.  Hasskarl 
deserves  the  greatest  credit  for  the  zeal  and  determina- 
tion displayed  by  him  in  his  journeys,  during  which  he  was 
surrounded  by  no  ordinary  amount  of  difficulties  and  dangers. 


7  Information   firom   Gironda,   then  ;  1860,  No.  50,  para.  8. 
Oovonior  of  Sina.  w  Banplandia,  Blarch,  1859,  p.  72 

•  KexD  Miscellany,  Oct.   and   Nov.    Tho  pay  of  an  Ajaaistant-R^dent  h 
1 85(>.  Ja\'a  is  500Z.  a-y«ur. — Money's  Java. 

'  Dr.  Macpheraon'fl  Report,  Doc.  19, 
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He  certainly  proved  himself  to  be  a  most  indefatigable  and 
conrageous  traveller. 

M.  Hasskarl,  and  his  associate  M.  Teysmann,  selected  the 
site  for  the  first  chinchona  plantation,  at  a  place  called 
Tjibodas,  thirty  miles  south  of  Batavia,  on  the  northern  slope 
of  the  volcanic  range  which  traverses  Java  from  east  to  west, 
and  4400  feet  above  the  sea.  Ground  was  also  prepared  at 
Tppannas,  half  a  mile  above  Tjibodas,  and  4700  feet  above 
the  sea.  These  sites  were  covered  with  rasamala-trees  of 
immense  size  {lAquidambar  Altingia^  Blume\  which  had  to 
be  felled.  The  superintendents,  deceived  by  the  sight  of  such 
large  trees,  imagined  that  the  soil  was  deep  and  good,  but  in 
reality  it  was  not  more  than  six  inches  deep,  and  underneath 
there  was  a  formation  completely  impenetrable  to  roots, 
called  tjadasy  composed  of  sand  and  small  stones  of  tra- 
chytic  origin,  strongly  cemented  together  by  crater  slime, 
the  whole  being  as  hard  as  rock.  Not  one  of  the  huge 
rasamala-trees  in  reality  pierced  this  tjadas  with  their  roots, 
but  ran  along  its  surfiEice  horizontally  for  hundreds  of  feet. 
In  these  localities  the  chinchona-plants  continued  to  languish 
during  the  year  1855,  and  in  the  end  of  that  year  the  experi- 
ment presented  a  most  hopeless  appearance. 

The  causes  of  this  failure  are  sufficiently  evident.  After  the 
felling  of  the  rasamala-trees,  the  young  chinchona-plants  were 
exposed  to  the  fidl  force  of  a  burning  sun,  without  any  shade 
whatever,  in  an  extraordinarily  thin  soil  upon  a  rocky  bank 
impenetrable  to  roots.  The  dead  and  rotted  roots  of  the 
rasamala-trees  were  allowed  to  remain,  developing  fungi 
which  attacked  the  chinchoDa->roots  ;  and  the  sites  themselves 
were  in  much  too  low  and  warm  a  climate.  In  consequence 
of  the  combined  eflfects  of  these  adverse  influences,  there  were 


'  A  lofty  tree,  150  to  200  feet  high,  with  a  very  close-grained  wood.    It 
yields  a  firagrant  rosin  called  gioraz. 
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only  300  chinchona-plants  in  Java,  in  a  sickly  unpromising 
condition,  after  the  lapse  of  the  first  eighteen  months, 

In  December,  1855,  Dr.  Franz  Junghuhn  came  to  Java 
with  139  chinchona-plants,  raised  from  seeds  in  Holland. 
They  were  delivered  over  to  M.  Hasskarl,  and  in  six  months 
seventy-six  of  them  were  dead.  In  June,  1856,  M.  Pahud, 
who  had  been  Minister  of  the  Colonies,  and  was  then  Governor- 
General  of  Netherlands  India,  relieved  M.  Hasskarl  of  his 
duties,  and  gave  the  entire  charge  of  the  chinchona  experi- 
ment to  Dr.  Junghulm,  an  experienced  scientific  botanist. 
Dr.  J.  E.  de  Vry,  a  chemist  of  some  eminence,  was  also 
sent  to  Java,  charged  with  the  special  duty  of  applying 
chemical  tests  to  the  barks  of  the  chinchona-plants,  to  ascer^ 
tain  their  intrinsic  vAlue. 

When  Dr.  Junghuhn  took  charge  the  prospects  of  the 
experiment  were  very  far  from  promising,  and  he  has  dis- 
played an  amount  of  intelligent  perseverance,  combined  with 
much  practical  knowledge,  which  is  deserving  of  all  praise. 
He  found  the  139  chinchona-plants  which  he  himself  brought 
out  reduced  to  sixty-three ;  the  seeds  of  (7.  landfolia  repre- 
sented by  three  sickly  plants ;  the  coUection  of  plants  of 
C,  Calisaya  brought  by  M.  Hasskarl  from  Peru,  a]^b  reduced 
to  three ;  two  plants  of  C,  Calisaya  raised  from  seeds  sent 
home  by  Dr.  Weddell ;  and  the  remainder,  consisting  of  the 
wortliless  species  collected  by  M.  Hasskarl  in  Uchubamba, 
making  a  total  of  only  300  plants. 

In  1856  a  new  system  was  introduced,  money  was  lavishly 
expended,  an  efficient  establishment  was  formed,  and  a  great 
effort  was  commenced  to  secure  the  successful  cultivation  ol 
the  chinchona-plants.  The  superintendent  receives  1350i.  a 
year,  the  chemist  1100?.  a  year,  and  under  them  there  arc 
eight  Dutch  overseers ;  the  total  amount  paid  in  salaries 
being  3250?.  a  year.^     It  wtis  ordered  that,  until  the  cultiva 


"  Roport  of  Mr.  Frascr,  H.  M.  Conflul  at  BatAvia. 
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tion  is  considered  as  quite  saccessful,  it  should  remain  under 
the  management  of  seienti^c  men,  but  that  finally  it  should 
be  handed  over  to  the  ordinary  direction  of  the  chiefs  of  the 
provincial  government,  under  the  Director  of  Cultures ;  and  a 
memorandum  of  instractions,  consisting  of  eighteen  articles, 
was  drawn  up  for  the  guidance  of  Dr.  Junghuhn  and  his 
subordinates. 

Finding  the  chinchona-plants  in  so  deplorable  a  condition, 
one  of  Dr.  Junghuhn's  first  measures  was  to  transplant 
them  from  Tjibodas  to  a  more  suitable  site  on  the  Malawar 
mountains,  a  very  delicate  and  hazardous  operation,  which 
was,  however,  successfully  performed :  in  1857  plants  both  of 
C,  Calisaya  and  of  the  worthless  species  blossomed,  and  in 
1858  bore  fruit  Dr.  Junghuhn  found  that  the  latter  could 
not  be  the  C.  ovata  as  named  by  M.  Hasskarl ;  but  he  was 
himself  equally  mistaken  in  naming  it  O.  iMcumcefoUa,  from 
a  fancied  resemblance  to  that  species  of  Pavon.^  The  great 
mistake  of  the  Dutch  has  been  in  propagating  this  worthless 
species,  and  spending  vast  sums  of  money  on  its  cultivation, 
tempted  by  finding  that  its  nature  was  hardy,  and  that  it 
required  less  care  than  the  delicate  (7.  Calisaya. 

In  1858  several  of  the  plants  sickened  from  the  attacks  of 
destructive  insects  {Bostrichus  or  Dermestes),  not  larger  than 
the  head  of  a  pin,  which  pierced  horizontally  into  the  bark 
and  wood  of  the  stem  and  branches,  where  they  laid  their 
^gs  and  died.  Dr.  Junghuhn  conjectures  that  they  were 
imported  from  Peru;  as  they  are  not  natives  of  the  Java 
forests,  and  I  found  these  boring  insects  in  the  wood  of  chin- 
chona-trees  in  the  forests  of  Caravaya.  Twenty-nine  trees 
were  thus  attacked  in  Java,  and  died. 


*  Dr.  Janghuhn  called  some  of  the 
plants  C.  laneeolatct,  and  others  C. 
tuccirvhra  ;  bat  he  haa  himself  allowed 
tliat  the  former  are  a  mere  variety  of 
the  worthleas  species,  seeds  of  which 


were  sent  by  M.  Hasskarl  from  Uchu- 
bamba ;  and  the  hitter  certainly  cannot 
be  C  succirubra^  as  that  valuable  kind 
is  not  found  in  tlie  Peruvian  districts 
visited  by  M.  Hasskarl. 
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Dr.  Jonghuhn  established  his  new  plantations  on  the 
slopes  of  the  Malawar  mountains,  where  he  has  found  that 
the  C.  Ccdisaya  is  much  more  sensitive  than  his  so-called  C 
Lucumcefolia  ;  and  that  very  slight  differences  in  temperature, 
in  elevation,  in  lights  in  shade,  and  in  moisture,  exercise  a 
very  evident  influence  on  the  former,  while  the  latter  remain 
quite  unaffected  by  them.  He  considers  that  the  best  con- 
ditions for  the  growth  of  C.  Calisaya  on  the  Malawar  moun- 
tains (between  latitude  7®  and  8°  S.)  are  good  loose  forest 
soil  and  moderate  shade,  at  an  elevation  from  5000  to  5700 
feet  above  the  sea.  The  C.  Calisai/as,  when  they  receive 
light  only  on  their  crowns,  and  are  surrounded  by  the  dark 
wood,  have  a  rapidly  rising,  slender,  tall  stem,  devoid  of  side 
branches ;  whilst,  when  they  stand  on  clear  open  spots,  they 
grow  much  stronger  in  width  and  thickness,  but  are  shorter, 
and  have  numerous  side  branches. 

The  following  is  Dr.  Junghuhn's  method  of  cultivation. 
Pots,  made  of  bamboo-joints,  are  loosely  filled  with  finely- 
sifted  earth,  composed  of  one-fourth  part  of  black  volcanic 
sand  (felspar,  hornblende,  and  magnet  iron)  mixed  with 
brown  forest  soil.  The  pots  are  then  placed  in  the  interior 
of  the  forests,  on  beds  of  heaped-up  earth  laid  out  in  the 
form  of  terraces,  on  the  declivities  of  the  mountains.  A  roof 
of  dry  grass,  supported  by  stakes,  and  high  enough  to  admit 
a  side  light,  protects  the  pots  from  the  falling  rain-drops. 
These  seed-beds  are  from  200  to  500  feet  long,  and  extend 
in  parallel  lines  between  the  trees,  like  the  steps  of  an 
amphitheatre.  Each  pot  receives  only  one  seed,  and  the 
earth  is  kept  constantly  moist  by  watering  twice  daily  with 
tlie  squeeze  of  a  sponge.* 

The  pots  remain  standing  on  the  seed-beds  until  the  plants 
are  about  half  a  foot  high,  wliich  takes  about  eight  months ; 
and  (luring  this  time  they  are  turned  every  five  or  eight  days, 


*  Dr.  Macphcraon's  Report,  Dec.  19.  1860.    No.  50. 
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in  order  to  prevent  the  crooked  growth  of  the  plants,  which 
always  turn  to  the  side  where  most  light  falls  on  the  beds. 
For  the  purpose  of  planting  out,  a  few  principal  broad  roads 
are  made  along  the  mountain  ridge  through  the  wood,  united 
at  intervals  by  cross  footpaths,  twenty-five  feet  asunder.     At 
the  side  of  these  footpaths,  and  twenty-five  feet  from  each 
other,  wide  trenches  are   dug,  and  filled  up  with  cleansed 
earth,  so  as  to  make  slightly  raised  mounds,  with  gutters  to 
carry  off  the  rain-water.    The  young  plants  are  placed  in  the 
loose  earth  on  these  mounds,  and  four  strong  stakes,  driven 
into  the  ground  round  them,  are  fastened  together  four  or 
five  feet  above  their  heads.     This  protects  them  from  falling 
boughs,  drip,  and  wild    animals,   for  some  years.      Thus 
thousands  of  paths  have  been  cut  in  the  forests,  .and  planted 
with  chinchona-trees,  which  are  growing  welL    There  are  now 
nine  nurseries  in  Java — ^Tjibodas  on  Mount  GSde ;  Tjiniruan 
on  the  south-west  slope,  and  Tjiborum  on  the  southern  slope 
of   Mount  Malawar;    Genting;    Beong   Gunung;    Eawah 
Tjirvidei  in  the  Eendeng  mountains ;  one  on  Mount  Patna ; 
and  two  others. 

Dr.  Junghuhn,  in  adopting  the  above  method  of  cultivation, 
and  in  altering  M.  Hassk^l's  arrangements,  has  run  into  an 
opposite  extreme.  His  system  of  planting  the  young  chin- 
chonas  in  the  forests  under  dense  shade  ^  is  most  erroneous ; 
and  the  way  in  which  the  seeds  are  treated  quite  accounts  for 
the  small  number  which  germinate. 

On  the  31st  of  December,  1860,  the  number  of  chinchona- 
plants  in  Java  was  as  follows : — 

C.  Calisaya  7,316  plants,  and  1030  cuttings. 

C.lanci/olia  80      „         „        28        „ 

Species  procured  by  M.  Hasskarl  939,809      „        „        18        „ 

Total     947,205  plants.* 


*  Dr.  Anderson's  Report,  Dec.  14, 
1861,  No.  326;  and  Dr.  Macpherson's 
Report,  Dec.  19. 1860.  No.  50.  para.  12. 


^  Report  of  Mr.  Fraaer,  late  H.  M. 
Consul  at  Batavia. 
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Besides  700,264  seeds  in  stock,  or  sown.  The  extreme  height 
attained  by  the  tallest  (7.  Calisaya  was,  at  the  same  date, 
fifteen  feet,  and  by  the  worthless  species  twenty-eight  feet. 
One  of  the  trees  of  (7.  Icmcifolia  had  also  attained  a  height  of 
fifteen  feet. 

Dr.  de  Vry,  the  eminent  chemist  who  is  associated  with  . 
Dr.  Junghuhn,  and  who  had  for  two  years  previously  occupied 
himself  with  the  study  of  the  chinchona  alkaloids,  has  been 
actively  engaged  in   careful  investigations  of  the  chinchona  • 
barks  in  Java.     With  regard  to  the  C.  Calisaya  his  results 
have  been  very  satisfactory.    From  the  trunk-bark  of  a  plant 
of  this  species,  six  years  old,  he  obtained,  in  August,  1860, 
5  per  cent,  of  alkaloids ;  and  from  that  of  the  branches,  2J 
per  cent     But  the  specimens  of  C.  Calisaya  bark  from  Java, 
which  have  been  sent  to  the  Exhibition  of  1862,  have  a  very 
different  appearance,  and  are  much  thinner  than  those  from 
South  America.     This  circumstance  leads  to  the  inference 
that  the  present  system  of  cultivation  in  Java  is  erroneous. 
With  the  species  introduced  by  M.  Hasskarl,  Dr.  de  Vry 
was  not  so  successful.    The  leaves,  flowers,  fruit,  and  bark 
of  this  species  were  sent  to  Mr.  Howard  by  Dr.  Junghuhn ; 
and  it  was  found  that  the  names  of  C.  ovata,  given  it  by  M. 
Hasskarl,  and  of  O.  Lucumcrfolia  by  Dr.  Junghuhn,  were 
equally  erroneous.     It   was  clear  that  it  was  one  of  the 
numerous  worthless  species,  not  previously  described,  and  Mr. 
Howard,  in  the  seventh  number  of  his  work,  has  named  it  O. 
PaJiudiana,^  after  M.  Charles  F.  Pahud,  who,  as  Minister  of 
the  Colonies,  sent  M.  Hasskarl  to  South  America  in  1852,' 
and  who,  being  appointed  Governor-General  of  Netherlands 
India  in  1855,^  did  so  much  to  ensure  the  success  of  the 
chinchona  experiment  in  Java.     Up  to  1860  Dr.  de  Vry  had 
only  obtained  0'4  per  cent  of  alkaloids  from  the  bark  of 


'  IIowurd'8  ^tt€Mi  Qutno2ogm(ie Pa-  I      «»  He  loft  Java  iu  September,  1S61, 
rort.    Nt>.  7.  I  after  a  reddonco  of  six  ycois. 
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C.  Pahudiana,  and  Mr.  Howard's  examination  coincides  with 
the  analysis  of  Dr.  de  Vry  in  pronouncing  it  an  inferior  sort. 
In  1861,  however,  he  obtained  3  per  cent  of  alkaloids  from 
the  bark  of  the  roots  of  a  C.  Pahudiana  plant  eight  years  old, 
and  li  per  cent  from  the  trunk-bark.  From  a  tree  aged 
two  years  and  three  months  he  only  got  0*09  per  cent  from 
the  trunk-bark,  and  1*9  per  cent  from  the  root-bark,  of  which 
he  states  the  greater  part  to  be  quinine  ;  while  in  the  trunk- 
bark  there  was  not  a  trace  of  that  alkaloid.  This  result 
leads  Dr.  de  Vry  to  conjecture  that  the  quinine,  once  formed 
in  the  roots,  is  employed  in  the  growth  of  the  plant,  and  that, 
when  it  attains  its  full  growth,  the  trunk-bark  will  also  be 
rich  in  quinine.  If  this  should  not  be  the  case,  he  hopes  that 
the  roots  of  the  young  plants  may  be  used  profitably  for  the 
manufacture  of  quinine.  It  is  to  be  feared  that  the  quinine 
in  the  trunk-bark  will  not  increase  with  age,  for,  while  in  the 
younger  tree  there  was  1-9  per  cent  of  alkaloids  in  the  roots, 
chiefly  quinine,  and  0*09  in  the  trunk-bark,  in  the  older  one 
there  was  3  per  cent  in  the  roots,  of  which  1*8  was  quinine, 
and  1\  per  cent  in  the  trunk-bark,  ii^  which  there  was 
only  the  minutest  trace  of  quinine.  Thus,  while  the  quan- 
tity of  quinine  decreased  or  remained  stationary  in  the 
roots,  the  trunk-bark  was  still  destitute  of  that  precious 
alkaloid. 

It  is  possible  that  Dr.  de  Vry,  in  his  earnest  desire  to 
discover  quinine  in  a  species  upon  which  so  much  labour  and 
anxiety,  and  such  vast  sums  of  money,  had  been  expended, 
may  have  been  deceived  by  appearances.  Both  from  the  form 
of  the  capsules,  the  absence  of  quinine  in  the  upper  bark,  and 
the  locality  whence  it  was  procured,  there  is  every  reason  to 
fear  that  the  C.  Pahudiana  is  a  worthless  kind ;  and  the  bark 
of  this  species,  which  has  been  sent  to  the  Exhibition  of  18G2, 
is  so  evidently  valueless  that  no  dealer  would  buy  it.  In  all 
valuable  species  there  is  a  good  percentage  of  alkaloids  in 
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the  upper  bark,  and  a  very  mach  smaller  proportion,  which, 
too,  is  amorphous  and  of  little  commercial  value,  in  the  bark 
of  the  roots.  This  law  of  nature;  the  existence  of  which  is 
proved  by  all  experience,  would  have  to  be  reversed  in  order 
to  enable  the  Dutch  to  extract  large  supplies  of  quinine  from 
the  roots  of  a  species,  such  as  (7.  PahudUamy  which  contains 
none  in  the  upper  bark. 

It  is  much  to  be  regretted  that  the  scientific  men  in  Java, 
instead  of  exerting  all  their  skill  and  talent  in  the  work 
of  cultivating  C.  Ccdisaya  and  C,  landfoUa^  of  the  value  of 
which  there  is  no  doubt,  should  have  filled  the  forests  of 
Java  with  a  kind  which  from  the  first  .was  known  to  be  of 
very  doubtful  value,  was  unknown  in  commerce,  and  the  cul- 
tivation of  which  will,  it  is  to  be  feared,  only  end  in  loss  and 
disappointment. 

The  valuable  species  were  found  to  be  much  more  tender, 
and  more  sensitive  to  external  unfavourable  influences,  than 
the  C,  Pakudiana;  the  latter  was  therefore  propagated 
rapidly,  and  unwisely  allowed  to  outstrip  the  other  kinds  in 
the  race,  and  the  consequence  has  been  that  it  has  gained 
an  immense  preponderance.    Thus,  so  far  as  valuable  species 
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of  chinchona-plants  are  concerned,  the  Dutch  experiment  in 
Java  has  been  attended  by  a  very  small  measure  of  success. 
After  tliree  years  the  Dutch  gardeners  only  had  forty  plants  of 


9  Howard.     No.  7  (itole). 
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▼aloable  species  in  Java,  and  after  six  years  they  had  only 
increased  their  stock  to  seven  thousand  plants.  It  will  pre- 
sently be  seen  that  far  greater  results  were  attained  in  India 
within  ei^teen  months  of  the  first  introduction  of  the  chin- 
chonarplants. 

Tet»  so  great  are  the  difficulties  of  this  most  important  un- 
dertaking; that,  in  spite  of  the  comparative  failure  in  Java, 
the  highest  praise  and  admiration  are.  due  both  to  M.  Hass- 
kail  and  to  his  successors.  They  have  devoted  great  ability, 
no  oidinary  amount  of  scientific  knowledge,  and  untiring  per- 
severance to  this  good  work  ;  and,  now  that  they  have 
received  plants  of  other  really  valuable  species  from  India, 
there  is  a  prospect  that  the  chinchona  cultivation  in  Java 
may  eventually  attain  such  a  measure  of  success  as  wiU 
entitle  Dr.  Junghuhn  and  Dr.  de  Vry  to  the  gratitude  of 
their  countrymen.^ 


s  Dr.  Jon^uhn  has  published  two 
very  interesting  reports  on  the  cultiva- 
tion  €)f  the  chinchona-plants  in  Java,  m 
the  BompUmdia,  a  German  botanical 
journal :  the  first  in  Nos.  4  and  5  of 
1858,  and  the  second  in  the  numben} 


for  July  and  August,  1860.  I  have 
caused  these  reports  to  be  translated 
and  circulated  for  the  information  of 
those  who  are  intrusted  with,  or  inte- 
rested in,  the  chinchona  cultivation  in 
India  or  Ceylon. 
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INTRODUCTION  OF  CHINCHONA-PLANTS  INTO  INDIA, 


PBELIMINABT  ABBANQEMENTS. 


The  distribution  of  valuable  products  of  the  vegetable  king- 
dom amongst  the  nations  of  the  earth — their  introduction 
from  countries  where  they  are  indigenous  into  distant  lands 
with  suitable  soils  and  climates — is  one  of  the  greatest  benefits 
that  civilization  has  conferred  upon  mankind.  Such  mea- 
sures ensure  immediate  material  increase  of  comfort  and 
profit,  while  their  efiects  are  more  durable  than  the  proudest 
monmnents  of  engineering  skill.  With  all  their  shortcomings, 
the  Spaniards  can  point  to  vast  plains  covered  with  wheat 
and  barley,  to  valleys  waving  with  sugar-cane,  and  to  hill- 
slopes  enriched  by  vineyards  and  coffee-plantations,  as  the 
fruits  of  their  conquest  of  South  America.  On  the  other 
hand,  India  owes  to  America  the  aloes  which  line  the  roads  in 
Mysore,  the  delicious  anonas,  the  amotto-tree,  the  sumach,  the 
capsicums  so  extensively  used  in  native  curries,  the  pimento, 
the  papaw,  the  cassava  which  now  forms  the  staple  food  of 
tlie  people  of  Travancore,  the  potato,  tobacco,  Indian  com, 
pine-apples,  American  cotton,  and  lastly  the  chinchona :  while 
the  slopes  of  the  Himalayas  are  enriched  by  tea-plantations, 
and  the  hills  of  Southern  India  are  covered  with  rows  of 
coffee-trees. 

It  is  by  tlyis  adding  to  the  sources  of  Indian  wealth  that 
England  will  best  discharge  the  immense  responsibility  she 
has  incurred  by  tlie  conquest  of  India,  so  far  as  the  material 
interests  of  that  vast  empire  arc  concerned.  Thus  too  will  she 
leave  behind  her  by  far  the  most  durt^ble  monument  of  the 
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benefits  conferred  by  her  rule.  The  canals  and  other  works 
of  the  Moguls  were  in  ruins  before  the  English  occupied  the 
country;  but  the  melons  which  the  Emperor  Baber,  the 
founder  of  the  Mogul  dynasty,  introduced  into  India,  and 
which  caused  him  to  shed  tears  while  thinking  of  his  far-off 
mountain-home,  still  flourish  round  Delhi  and  Agra.  Cen- 
turies after  the  Ganges  canal  has  become  a  ruin,  and  the 
great  Vehar  reservoir  a  dry  valley,  the  people  of  India  will 
probably  have  cause  to  bless  the  healing  effects  of  the  fever- 
dispeUing  chinchona-trees,  which  will  still  be  found  on  their 
soutiiem  mountains. 

The  introduction  of  the  chinchona-plant  into  India  was  sur- 
rounded by  difficulties  from  which  all  other  undertakings  of  a 
similar  nature  have  been  free.  When  tea  was  introduced 
into  the  Himalayan  districts,  it  had  been  a  cultivated  plant 
in  China  for  many  ages,  and  experienced  Chinese  cultivators 
came  with  it.  But  the  chinchona  had  never  been  cultivated ; 
since  the  discovery  of  its  value  in  1638  it  had  remained  a 
wild  forest  tree;  all  information  concerning  it  was  solely 
derived  from  the  observations  of  European  travellers  who 
had  penetrated  into  the  virgin  forests;  and  the  only  guidance 
for  cultivators  in  India  is  to  be  found  in  the  reports  of  these 
travellers,  and  in  the  experience  slowly  acquired  by  careful 
and  intelligent  trials.^  Great  as  these  difficulties  were,  they 
were  probably  exceeded  by  the  perils  and  risks  of  every  descrip- 
tion which  must  be  encountered  in  collecting  plants  and  seeds 
in  South  America,  and  conveying  them  in  safety  to  India. 

But  the  vast  importance  of  the  introduction  of  these  plants 
into  our  Indian  empire,  and  the  inestimable  benefits  which 
would  thus  be  conferred  on  the   millions  who  inhabit  the 


'  Mr.  8pmce*8  remark  on  the  eventual 
neoeasity  of  cultivating  the  chinchona 
tree  is  important  He  savs,  "I  have 
seen  cnon^  of  collecting  the  products 


of  the  forests  to  convince  me  that  what- 
ever vegetable  substance  is  need/td  to 
man,  he  must  ultimcUely  cuUivaie  the 
plant  producing  t(." — Report,  p.  83. 
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fever-haunted  plains  and  jungles,  were  commensurate  with 
the  difficulties  of  the  undertaking.  The  subject  had  occupied 
the  attention  of  the  Indian  Government  from  time  to  time, 
ever  since  Dr.  Eoyle  in  1839  advocated  the  introduction  of 
quinine-yielding  trees  into  India,  in  his  work  on  Himalayan 
Botany ;  but  it  was  not  until  twenty  years  afterwards,  in  1859, 
that  any  adequate  steps  were  taken  to  effect  this  most  desirable 
end,  and  to  bring  an  antidote  within  the  reach  of  the  fever- 
stricken  people  of  India,  while  adding  a  new  source  of  wealth 
to  the  resources  of  that  great  dependency. 

The  proposal  to  introduce  the  chinchona-plants  into  India 
was  first  made  officially  in  a  despatch  from  the  Governor- 
General,  dated  March  27th,  1852.  It  was  referred  to  the 
late  Dr.  Boyle,  the  reporter  on  Indian  products  to  the  East 
India  Company,  who  drew  up  an  able  memorandum  on  the 
subject,  dated  June,  1852 : — "  To  the  Indian  Government^'' 
he  said,  "the  home  supply  of  a  drug  which  already  costs  7000/. 
a  year  would  be  advantageous  in  an  economical  point  of 
view,  and  invaluable  as  affording  means  of  employing  a 
drug  which  is  indispensable  in  the  treatment  of  Indian  fevers. 
I  have  no  hesitation  in  saying  that,  after  the  Chinese  teas, 
no  more  important  plant  could  be  introduced  into  India." 
The  only  result  of  this  application  from  India  was  that  the 
Foreign  Office  was  requested  to  obtain  a  supply  of  plants  and 
seeds  from  the  consuls  in  South  America,  and  instructions  to 
that  effect  were  sent  out  to  them  in  October,  1852.  In  the 
autumn  of  1853  Mr.  Mark  wrote  from  Bogota  that  some 
delay  would  be  necessary,  and  nothing  more  was  heard  from 
that  quarter;  Mr.  Sullivan,  the  consul-general  in  Peru, 
replied  that  it  would  be  impossible  to  accomplish  a  successful 
result,  through  the  jealousy  of  the  people ;  but  Mr.  Cope»  , 
the  excellent  and  venA^ble  consul-general  at  Quito,  made  a 
more  satisfactory  and  substantial  answer,  in  the  shape  of  m  ' 
box  of  chinchona  plants  and  seeds  from  Cuenca  and  Loxa. 
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They,  however,  did  not  long  survive  the  voyage  to  England. 
Seeds  of  CI  Calisaya^  procured  through  Mr.  Pentland,  were 
Bent  to  the  botanical  gardens  at  Calcutta,  but  did  not  ger- 
minate ;  and  in  1853  six  plants  of  the  same  valuable  species, 
contributed  by  the  Horticultural  Societies  of  Edinburgh  and 
London,  raised  from  seeds  sent  home  by  Dr,  Weddell  from 
Bolivia,  were  taken  out  to  Calcutta  by  Mr.  Fortune.  They 
arrived  in  good  order,  but  all  died  through  gross  carelessness 
in  their  removfil  to  Darjeeling.  In  May,  1853,  Dr.  Boyle 
drew  up  a  second  long  and  valuable  report  upon  the  subject, 
and  the  question  was  then  allowed  to  drop  for  some  years. 

It  is  a  curious  coincidence  that  at  the  very  time  when  Dr. 
Boyle  was  writing  this  report  I  was  actually  exploring  some 
of  the  chinchona  forests  of  Peru.  But  the  object  of  my 
travels  was  of  an  antiquarian  and  ethnological  character,  and 
I  was  in  ignorance  of  the  desire  of  the  Indian  Grovemment  to 
procure  supplies  of  those  plants,  which  I  then  only  admired 
for  their  beauty. 

In  March,  1856,  Dr.  Boyle  made  a  final  attempt  to  induce 
the  East  India  Company  to  take  efficient  steps  to  procure 
supplies  of  chinchona  plants  and  seeds  from  South  America ; 
and  proposed  to  employ  Dr.  Jamieson,  the  able  Professor  of 
Botany  in  the  University  of  Quito,  for  this  purpose.  The 
lamented  death  of  that  eminent  botanist  Dr.  Boyle,  to  whom 
India  owes  so  much,  again  put  an  end  to  all  discussion  of  the 
subject  for  some  time  ;  but  in  1859  energetic  measures  were 
set  on  foot,  which  at  length  eflFected  the  desired  object  fully 
and  completely.  Dr.  Boyle  is  well  known  as  the  author  of 
works  on  Himalayan  botany,  on  the  cotton  cultivation  and  on 
the  fibres  of  India,  and  of  a  '  Materia  Medica '  containing  a 
valuable  article  on  the  chinchona  genus,  which  he  caused  to 
be  printed  separately  for  circulation  in  India.  For  several 
years  he  took  the  warmest  interest  in  the  proposed  measures 
for  the  introduction  of  chinchona-plants  into  India,  and  used 
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every  inflaenee  at  his  command  to  effect  ibis  most  important 
object.  But  he  was  not  destined  to  see  the  final  achieve- 
ment of  a  design  which  he  seems  to  have  had  so  much  at 
heart. 

In  1859  my  services  were  accepted  to  superintend  the  col- 
lection of  chinchona  plants  and  seeds  in  South  America,  and 
their  introduction  into  India ;  and  I  was  authorised  by  Lord 
Stanley,  then  Secretary  of  State  for  India,  to  make  such 
arrangements  as  should  best  ensure  the  dbmplete  success 
of  an  enterprise,  the  results  of  which  were  expected  to  add 
materially  to  the  resources  of  our  Indian  Empire.  The 
urgent  necessity  of  this  measure  had  become  more  apparent 
since  Dr.  Royle's  time.  Then  the  Government  of  India  ex- 
pended 70001  a  year  upon  quinine ;  but  in  1857  the  expen- 
diture had  risen  to  12,0002.,  and  continued  to  increase  during 
the  following  years.^ 

I  at  once  determined  to  take  measures  for  obtaining  plants 
and  seeds  of  all  the  valuable  species  of  chinchonfiB  described  in 
a  former  chapter ;  to  arrange  so  that,  if  possible,  they  should 
be  collected  simultaneously  in  the  different  regions  separated 
by  many  hundreds  of  miles  from  each  other;  and  that, 
warned  by  the  fatal  error  of  the  Dutch  in  Java,  no  species 
should  be  introduced  into  India  which  did  not  possess  bark  of 
woll-established  commercial  value.  In  one  of  his  reports  Dr. 
Koyle  had  most  truly  said  that  "  the  greater  the  number  of 
species  obtained,  as  well  as  the  greater  the  extent  of  country 
over  which  the  seeds  are  collected,  the  greater  is  the  proba- 
bility of  finding  soils  and  climates  in  India  for  their  successful 


*  It  appears,  by  a  govcmmeut  re- 
turn, that  2051  lbs.  of  quinine  were 
Rent  to  India  in  185G,  and  1180  lbs.  in 
18.57. 

The  Fru:nd  of  India  of  Deeeniber 
lOlh,  1800,  htiwt'vor,  quotinj^  from  the 
Lanret,  stati'H  that  the  eonfnimption  of 
quinine  and  l»ark  in  i\w  government 
ho6|)itAlB  in  India  in  1857-8  was  6815 


lbs.,  and  that  in  1858-9  it  amounted 
to  5087  lbs.  The  writer  of  the  aittdo 
addi)  tliat  tlie  goyemmcnt  dniggista 
in  India  seU  quinino  at  IL  an  ounce; 
but,  taking  the  cost  of  an  ounce  of 
quinino  at  10«.,  the  expenditure  on 
this  medicine,  accorvling  to  the  abote 
figures,  would  amoimt  to  54,520L  in 
1857-8,  and  to  40,6962.  in  185S-9 1 
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culture."  It  was  thus  necessary  to  employ  competent  persons 
to  collect  in  New  Granada,  Ecuador,  the  Huanuco  forests  of 
Northern  Peru,  and  Oaravaya  or  BoUvia  at  the  same  time.  I 
considered  that  it  was  essential  that  the  proceedings  should 
be  completed  during  the  first  year  if  possible,  in  order  to 
give  as  short  a  time  as  was  practicable  for  the  awakening  of 
that  narrow-minded  jealousy  in  the  people  of  the  South 
American  Bepublics,  which  I  was  well  aware  would  sooner  or 
later  be  aroused.  It  was  also  my  duty  to  get  the  work  done 
economically,  and  there  could  be  no  doubt  that  the  employ- 
ment of  several  agents  for  a  few  months  would  cost  less  than 
the  mission  of  a  single  traveller,  who  would  have  to  make  his 
way  over  thousands  of  miles,  for  three  or  four  years.  Time 
also  was  an  object  with  regard  to  the  establishment  of  plan- 
tations in  India. 

The  Secretary  of  State  for  India  sanctioned  all  the  details 
of  my  plan,  with  the  exception  of  the  expedition  to  New 
Granada^^  and  the  provision  of  a  steamer  to  convey  the  plants 
direct  across  the  Pacific  to  India.  But  it  was  no  easy  matter 
to  find  agents  possessed  of  the  necessary  qualifications  for  the 
work.  A  personal  acquaintance  with  the  ehinchona  forests,  a 
knowledge  of  the  country,  of  the  people,  and  of  the  languages, 
were  essential,  as  well  as  of  the  particular  species  of  chin- 
chona-trees  growing  in  each  region ;  and,  as  the  service  was 
to  be  performed  without  delay,  no  time  could  be  spared  for 
acquiring  any  of  these  qualifications. 

For  the  ehinchona  forests  in  Ecuador  I  was  so  fortunate  as 
to  secure  the  services  of  Mr.  Spruce,  an  excellent  botanist 
and  most  intrepid  explorer,  who  had  been  engaged  for  several 
years  in  the  examination  of  the  wilds  of  South  America,  and 


•  Nevertheleffl  we  now  have  plants  I  been  received  from  Java,  in  exchange 
of  C  lancifolia^  the  species  which  I  for  other  species,  and  wore  originally 
flhoald  have  been  procured  from  New  |  raised  from  8e€<ls  sent  by  Dr.  Karstc^n. 
GrBUDMula,  thriving  in  India.  They  have  i 
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who  was  aotnally  on  the  (^\x)i.  Of  his  qiialificutions  there 
could  bo  no  doubt,  but  I  could  scarcely  have  ventured  to 
hope  that  the  service  which  he  undertook  to  perform  wouhl 
have  been  done  so  completely  and  so  thoroughly,  and  woidd 
have  been  crowned  with  such  undoubted  success.  It  is  p(»r- 
hajw  invidious  to  make  distinctions,  where  all  have  workinl  so 
zealously ;  but  it  is  due  to  Mr.  Spruce  to  say  that  by  far  the 
largest  share  of  credit  is  due  to  him,  and  that  liis  name  must 
take  the  most  prominent  place  in  connection  with  the  intro- 
duction of  thesrj  precious  plants  into  India.  The  region 
ass]gne<l  to  him  was  the  most  important,  as  it  yielded  the 
"red-bark"  tree  {C,  succirubra)^  containing  a  larger  p(»r- 
centnge  of  febrifugal  alkaloids  than  any  other  species ;  and  I 
felt  more  sanguine  of  succea^  in  this  quarter  than  in  any  other, 
because  the  countrv  of  the  "  red  bark  "  was  more  accessible 
than  any  of  the  others,  the  forests  being  on  the  western  sIojk's 
of  the  Andes,  navigable  rivers  flowing  through  them  to  the 
Pacific  Ocean,  and  there  being,  therefore,  no  necessity  of  con- 
veying the  plants  over  the  snowy  wilds  of  the  cordilleros. 
1  also  requesteil  Sir.  Spnico  to  make  an  arrangement  for 
procuring  seeds  of  the  valuable  si)ecies  from  the  forests  of 
Loxa. 

For  the  forests  of  the  Peruvian  province  of  Iluanuco  1  pro- 
cure<l  tile  services  of  Sir.  Pritchett,  a  gentleman  who  had 
{Mi^srd  some  years  in  S)uth  America,  and  who  was  well 
acquainted  with  that  particuLir  region.  He  was  to  collect 
plants  and  seeds  of  the  spc»ci(»s  yielding  grey  bark. 

I  myself  undt'rt(N)k  to  explore  th<»  forests  either  of  Cani- 
vaya  or  Ifelivia,  and  to  colh?ct  the  0.  Calisaf/a  and  other  im- 
portant species  of  that  more  distant  region.  This  part  of  the 
I'nterprisf*  was  surrounded  by  iMXMiliar  difficulties,  arising 
from  the  jealousy  of  the  iM'ople,  habitual  with  the  Bolivians, 
and  nvently  exeiteil  in  the  minds  of  the  IVnivians  of  Carn- 
vaya  by  the  pnK'eedings  of  JI.  ilasskarl,  the  Dutch  agent ; 
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wbil^  ^e  forests  are  far  more  inaccessible,  and  the  journey  to 
the  coost  is  longer  and  more  formidable. 

It  vras  the  opinion  of  Sir  William  Hooker,  who  gave  me 

the  advantage  of  his  valuable  advice,  that  a  good  practical 

worldiig  gardener  should  accompany  both  Mr.  Spruce  and 

tayaelf,  and  he  considered  this  an  imperative  requirement,  in 

order  ttiat  they  might  attend  to  the  packing  of  ^  the  plants  in 

tbc  forests,  their  establishment  in  Wardian  cases,  and  have 

charge  of  them  during  the  voyage  to  India.     I  appointed  Mr. 

Crofls,  at  his  recommendation,  to  act  under  the  orders  of 

Mr.  Spruce ;  and  Mr.  Weir,  who  was  recommended  to  me 

by  Mr.  Veitch,  accompanied  me  to  the  chinchona  forests  of 

Caravaya. 

In  employing  several  agents  in  districts  widely  removed 
from  each  other,  my  chief  object  was  to  effect  tlie  introduc- 
tion of  as  many  valuable  species  as  possible ;  but  I  also 
reflected  on  the  extreme  difficulty  of  the  undertaking,  and 
the  overwhelming  chances  against  success  whicli  confronted 
a  single-handed  attempt.  In  such  wild  unfrequented  regions 
all  is  uncertainty.  Along  the  dizzy  paths  of  the  Andes  a 
single  false  step  may  dash  the  fairest  hopes,  disuj)point  the 
most  careful  calculations.  Add^  to  these  dangers  the  proba- 
l>ility  of  obstacles  raised  by  the  natives,  and  it  will  at  once 
be  seen  that  three  independent  expeditions  materially  in- 
creased the  chances  of  ultimate  success. 

By  the  end  of  1859  I  had  completed  all  the  preliminary 
arrangements ;  and  there  was  at  length  a  prospect  of  securing 
the  successful  introduction  into  India  of  a  plant  the  ines- 
timable value  of  which  had  been  felt,  and  the  importance  of 
its  cultivation  discussed,  for  twenty  years.     On  December 
irth,    1859,    we   sailed    from   England,    and,    crossing  the 
isthmus  of  Panama,  arrived  in  Lima,  the  capital  of  Peru,  on 
January  2()th,   1860.     Thirty  Wardian  cases  for  the  plants 
had  been  sent  out  round  Ca|3e  Horn,  and  I  forwarded  fifteen 

F  2 
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to  Guayaquil  for  Mr.  Spruce's  collection,  and  fifteen  to  the 
port  of  Islay  in  Southern  Peru,  to  await  my  return  from  the 
chinehona  forests.  After  a  month's  residence  in  Lima  we 
embarked  on  board  one  of  the  mail-steamers  for  the  south- 
ward, and  on  the  2nd  of  March,  1860,  we  landed  at  Islay, 
which  is  more  conveniently  situated  than  any  other  port 
for  a  journey^  to  the  chinehona  forests  of  Southern  Peru  or 
Bolivia. 
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CHAPTER    V. 


ISLAY  AND  AREQUIPA. 


The  port  of  lalay  is  the  commercial  outlet  of  the  departments 
of  Arequipa,  Cuzco,  and  Pmio,  in  Southern  Peru ;  and  thus 
a  small  town,  dating  from  about  1830,^  has  risen  up  on  the 
rocky  barren  coast,  surrounded  by  a  sandy  desert,  and  shut 
in  from  the  interior  by  a  range  of  sterile  mountains.  The 
coast  consists  of  inaccessible  cliffs,  perforated  with  deep  caves 
by  the  incessant  surge  of  the  ocean,  with  several  rocky  islets 
off  the  shore.  The  anchorage^  is  formed  by  a  slight  inden- 
tation of  the  coast,  and  the  landing  is  effected  at  a  small 
iron  jetty  clamped  to  the  rocks,  under  which  the  swell 
breaks  and  chafes  with  a  ceaseless  roar.  A  very  steep  path 
leads  up  the  cliff  to  a  custom-house,  forming  one  side  of 
the  little  plaza,  which  is  constantly  filled  with  droves  of 
mules  from  the  interior.  A  single  street  leading  up  from 
the  plaza,  with  a  few  lanes  off  it,  forms  the  town  of  Islay ; 
and  a  brief  statement  of  the  trade  of  this  port  will  give 
an  idea  of  the  importance  of  the  country  to  which  it  forms 
au  outlet. 

The  principal  articles  of  export  are   alpaca   and  sheep's 
wool,  vicufia  wool,  copper,  bark,  and  specie ;  the  total  value 


'  When  it  was  founded  by  General  '  vessels  in  10  or  12  fathoms ;  but  there 
La  Fuente,  tlien  I*rcfect  of  Arequipa.  is  always  a  rather  heavy  swell,  so  tliat 
— Ciuidnau,  iii.  p.  443.  I  a  hawser  is  necessary  to  keep  a  vessel's 

*  There  in  anchorage  for  20  or  25  {  bow  to  it,  ewu  in  fine  weather. 
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in  1859  being  336,842Z.,»  and  the  value  of  the  imports,  con- 
sisting chiefly  of  European  goods,  is  ahont  equal  to  that  of 

the  exports. 

The  country  round  Islay  is  as  dreary  and  arid  a  waste  as 
the  eye  could  rest  on ;  yet  from  July  to  October,  when  there 
is  the  greatest  amount  of  moisture  on  the  coast,  the  otherwise 
barren  mountains,  which  rise  up  abruptly  from  the  desert, 
at  a  distance  of  about  three  miles  from  the  sea,  are  green 
and  carpeted  with  flowers,  while  the  plain  nearer  Islay  is 
also  dotted  over  with  vegetation.  This  maritime  range  is 
called  the  "  Lomas."  In  consequence  of  the  unusual  quantity 
of  rain  which  fell  in  the  early  part  of  1860,  the  Lomas  had 
broken  out  in  renewed  freshness  in  March.  The  countiy, 
close  to  Islay,  was  covered  with  a  scattered  growth  of  Compo- 
sita),  wild  tobacco,  Nympha,  Oxalis,  Salvia,  an  Umbellifer  with 
a  large  white  flower,  Verbena,  Heliotrope,  a  purple  Solanum, 
an  Amaranth,  and  other  flowers.  It  is  broken  up  into  abrupt 
ravines ;  and,  near  the  foot  of  the  mountains,  some  of  them 
contain  deposits  of  soil  washed  down  by  little  streams  which 
flow  during  the  wet  season,  sufficient  to  sustain  small  groves 
of  fig  and  olive  trees,  the  abodes  of  numerous  flocks  of  doves. 
Such  is  the  case  in  the  ravines  called  Catarindo,  Yatu,  and 
Matarani,  from  the  latter  of  which  the  water  is  led  in  pipes  to 
supply  the  town  of  Islay.  The  guardian  of  this  waternsupply  is 
an  Irishman,  generally  known  as  Juan  de  la  Pila  (John  of  the 
fountiiin),  an  active  obliging  man,  who  also  follows  the  trades 
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of  carpenter^  cooper,  and  blacksmith  ;  and  to  whom  we  were 
indebted  for  much  valuable  assistance  in  procuring  soil  for 
the  Wardian  cases,  and  in  giving  us  the  use  of  his  yard. 

The  soil  in  the  richest  parts  of  these  ravines,  which  had 
been  washed  down  from  the  higher  slopes  of  the  Lomas,  is 
seveial  feet  deep,  and  appeared  sufficiently  good  to  be  used 
for  the  Wardian  cases,  in  the  event  of  its  being  found  im- 
possible  to  obtain  soil  from  any  more  promising  locality; 
and  the  great  number  of  wild  flowers  which  were  growing 
in  it  convinced  me  that  it  could  not  contain  anything  very 
pernicious.^ 

The  fcHrmation  consists  of  granite,  with  veins  of  very  pure 
quartz;  but  the  plains  are  covered  with  large  patches  of 
fine  dust,  consisting  chiefly  of  silica,  containing  potash  and 
mica,  with  small  quantities  of  the  debris  of  the  rocks  asso- 
ciated with  the  soil,  which  Admiral  FitzRoy  suggests  may 
have  been  the  ashes  ejected,  at  some  remote  period,  from  the 
volcano  of  Arequipa.  Near  the  sea-shore,  and  about  half  a 
mile  south-east  of  Islay,  there  is  a  very  curious  result  of  the 
constant  action  of  the  waves,  in  two  immense  cavities  hoi- 
lowed  out  of  the  rock,  called  the  Tinajones  (jars).  They  are 
circular  holes  about  thirty  yards  across,  and  of  great  depth, 
separated  bom  the  sea  by  a  waU  of  cliffs  not  more  than  four 

*  The  oualysia  of  this  soil,  ])y  Dr.  Forbes  Wiitbon,  gave  tho  following  result : — 

Water,  and  a  little  organic  matter       7*100 

Silica,  as  silicate  and  us  silex       .59*800 

Peroxide  of  iron      12100 

Alumina 12-300 

limo        4100 

Mu<^esia         2*100 

S«hLi 0-724 

CIdoride  of  sodium 0*408 

Phosphoric  acid      0*117 

Carbonic  acid 

Sulphuric  acid        0*082 

99*081 
Loss      *319 

100*000 
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yards  wide,  the  lower  part  of  which  is  undermined,  and  forms 
a  passage  by  which  the  waves  rush  into  the  great  tinqjon^ 
or  bowl,  with  a  mighty  roar ;  and,  dashing  themselves  against 
the  rocky  sides,  throw  back  clouds  of  white  spray.  The  only 
vegetation  near  the  coast  consists  of  lowly  little  Mesembrycm-- 
thema,  scattered  about  at  long  intervals,  and  an  occasional 
stonecrop  (Sedum). 

During  our  stay  at  Islay  we  enjoyed  the  hospitality  of 
Mr.  Wilthew,  H.B.M.  Consul,  and  his  wife,  to  whom  we 
were  indebted  for  much  thoughtful  kindness.  The  rest  of 
the  inhabitants  consist  of  Peruvian  officials,  agents  of  com- 
mercial houses  in  Arequipa,  and  a  few  shopMepers  and 
artisans,  besides  the  muleteers  and  other  birds  of  passage; 
and  the  porters  and  boatmen  of  mixed  Indian  and  negro 
extraction.  The  supplies  for  the  market  come  almost  entirely 
from  the  rich  valley  of  Tambo,  some  leagues  down  the  coast. 

On  March  6th,  our  mules  and  .horses  having  arrived,  we 
started  for  Arequipa  in  the  morning,  a  distance  of  ninety 
miles,  and,  crossing  the  country  near  Islay,  entered  a  gorge 
in  the  mountains,  which  winds  up  to  the  great  desert  above, 
at  the  commencement  of  which  there  is  a  grove  of  dusty 
olive-trees.  This  dismal  ravine,  with  arid  scarped  mountains 
rising  up  on  either  side,  here  and  there  a  tall  gaunt  cactus, 
and  everywhere  a  dense  cloud  of  white  dust,  leads  up  to  a 
little  post-house  built  of  canes,  called  the  "  Tambo  de  Guer- 
reros," eighteen  miles  from  Islay. 

Guerreros  is  at  the  head  of  the  gorge  leading  down  to 
Islay  ;  and,  from  a  rising  ground  a  little  beyond  the  tambo,* 
the  great  desert  of  Arequipa  opens  upon  the  view,  bounded 
by  a  ranfi^o  of  mountains  which  are  crowned  by  the  snowy 
|H}ak  of  the  volcano.  At  this  point  there  is  a  wooden  cross 
which  marks  tlie  grave  of  a  poor  soldier  belonging  to  the 

*  **  I'anibo  "  id  a  Bpanisli  corruption  of  the  Quicliua  word  Tampu,  an  ion  or 
po«t^huii8o. 
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ftigitive  army  of  Salaverry,  in  1836,  who,  worn  out  with 
fatigae  and  thirst,  had  here  sunk  down  to  die,  and  had  been 
lightly  covered  over  with  sand.  The  flesh  was  in  perfect  pre- 
servation. We  then  entered  the  great  desert  of  Arequipa, 
extending  to  the  horizon  on  the  right  and  left,  and  ending  in 
front  at  the  foot  of  the  rocky  range  of  mountains  separating 
the  sandy  waste  from  the  fertile  campiSa  of  Arequipa.  The 
desert  consists  of  hard  ground,  without  a  blade  of  vegetation, 
affording  good  riding;  but  it  is  covered  at  short  intervals 
with  mounds  of  the  finest  white  sand,  from  twenty  to  thirty 
feet  high,  all  in  the  shape  of  a  half-moon,  with  their  horns 
pointing  north-west,  and  thus  denoting  the  prevaihng  wind. 
They  are  called  Medanos.  These  Medanoa  shift  their  posi- 
tions, and  the  breeze,  whirling  the  sand  in  eddies  on  their 
sunmiits,  often  causes  a  singing  noise  in  the  early  dawn. 
Frequently  they  form  athwart  the  road,  which  has  to  deviate 
in  a  half-circle,  and  rejoin  the  old  track  on  the  other  side ; 
but  they  all  resemble  each  other  exactly,  and  afford  no 
landmark  to  the  lost  or  benighted  traveller. 

In  the  centre  of  the  desert  is  the  post-house  or  tambo  of 
La  Joya,  twenty  miles  from  Guerreros,  kept  by  an  English- 
man, whose  homely  name  of  Jimmy  Eyres  has  been  con- 
verted into  the  more  grandiloquent  and  euphonious  Spanish 
one  of  Don  Santiago  Casimiro  de  los  Ayres.  Water  and 
fodder  for  the  beasts  are  brought  from  a  great  distance, 
and  their  price  is  of  course  proportionately  high ; ,  but,  consi- 
dering its  position  in  the  midst  of  a  desert  and  many  leagues 
from  all  supplies,  the  little  tambo,  consisting  of  several  rooms 
of  deal  planking  roughly  knocked  together,  was  very  com- 
fortable. 

Starting  at  four  on  a  bright  starlight  morning,  the  perfect 
stillness  and  the  wild  grandeur  of  the  boimdless  desert  were 
very  impressive,  while  there  was  a  delicious  freshness  in  the 
cool  air.      As  the  sun  rose   behind  the   mighty  cordilleras 


74  DESERT  OF  AKEQUIPA.  Chap.  V. 

which  bonnded  the  view,  the  whiteness  of  their  snowy 
peaks  became  quite  dazzling.  Immediately  in  front  was 
the  perfect  cone  of  the  volcano  of  Areqnipa ;  to  the  right 
the  glorious  peaks  of  Charcani  and  Chuquibamba;  to  the 
left  the  remarkable  range  of  Pichupichu.  It  is  probable 
that  in  no  part  of  the  world  is  so  sublime  a  view  of  mountain 
peaks  to  be  found  as  is  presented  at  early  dawn  from  this 
desert.  But  its  sublimity  is  similar  to  that  which  is  witnessed 
in  a  sunrise  at  sea ;  it  fills  the  mind  with  an  idea  of  vastness 
and  grandeur,  while  it  wants  all  the  details  which  usually 
accompany  and  form  no  small  part  of  the  enjoyment  derived 
from  ordinary  mountain  scenery.  Yet  here,  while  gazing  on 
those  magnificent  peaks,  with  no  middle  distance  and  no 
foreground,  save  the  flat  sea-like  wilderness,  we  felt  that  any 
addition  would  have  marred  the  simple  glories  of  this  unpa- 
ralleled view.  The  desert  is  between  4000  and  5000  feet 
above  the  sea,  and  the  cordillera  peaks  are,  some  more,  some 
a  little  less,  thaXi  20,000  feet  in  height ;  so  that,  within  a 
distance  of  under  forty  miles,  we  beheld  mountains  rising 
upwards  of  16,000  feet  from  the  point  on  which  we  stood : 
of  no  other  mountains  in  the  world  could  such  a  view  bo 
obtained.  In  this  land  of  the  Incas  Nature  has  done  her 
work  on  a  truly  gigantic  scale. 

The  desert,  from  Guerreros  to  the  entrance  to  the  gorge 
leading  through  the  rocky  hills  which  divide  it  from  the 
plain  of  A^equipa,  is  upwards  of  forty  miles  across,  while  its 
lengtli  from  the  transverse  valley  of  Tambo  to  that  of  Vitor 
must  be  about  sixty.  During  the  greater  part  of  the  day  wo 
were  threading  our  way  through  arid  mountain  gorges,  and 
up  and  down  zigzag  rocky  j^ths  strewn  with  the  bones  and 
carcasses  of  mules,  under  a  scorching  sun.  A  little  pale 
purj)le  NemophiUiy  a  small  (Jrudjer^  and  tlie  weird  Cadiy 
tlic  appropriate  inliabitant^  of  the  desert,  are  the  only  plants 
of  this  cheerless  region ;  and  a  few  obscene  galliuazos,  float- 


^ 
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ing  lazily  in  the  upper  air,  with  their  keen-piercing  eyes 
watching  for  some  luckless  mule  to  sink  under  its  burden, 
were  the  sole  representatives  of  animal  life. 

At  length  our  eyes  were  gladdened  by  the  sight  of  the 
green  vale  of  Tiavaya,  in-  the  campiua  of  Arequipa.  The 
rows  of  tall  willows,  the  bright  green  fields  of  lucerne,  and 
white  farm-houses,  were  a  blessed  relief  after  the  monotonous 
glare  of  barren  rocks  and  sand ;  but  it  was  not  until  late  at 
nighty  and  after  a  ride  of  more  than  fifty  miles,  that  we 
reached  our  hospitable  lodging  in  the  city  of  Arequipa. 

Arequipa^  the  second  city  in  Peru,  is  built  on  the  banks 
of  the  rapid  river  Chile,  and  at  the  foot  of  the  great  vol- 
canOf  called  Misti,  which  rises  up  in  a  perfect  cone  to  the 
height  of  17,934  feet,  its  upper  half  covered  with  snow. 
xVrequipa  itself  is  7427  feet  above  the  sea,  so  that  the  moun- 
t^iins  ascend  in  one  unbroken  sweep  upwards  of  10,500  feet. 
The  climate,  during  my  stay  from  March  11th  to  March 
22ud,  was  as  follows : — 

Mean  temperature G4i 

Mean  minimum  at  night      00^ 

Highest  observed G7 

Lo^yest 58 

Range 9 

'Hie  town  is  built  of  a  white  stone  of  volcanic  origin,  being  a 
trachytic  tuffa  containing  pumice  and  lava,  dug  out  of  quarries 
at  the  foot  of  the  volcano.  The  houses  are  usually  of  one  story, 
buQt  solidly  and  substantially,  with  vaulted  stone  ceilings, 
the  better  to  resist  the  shocks  of  the  frequent  earthquakes. 
Like  almost  all  Spanish  American  cities,  the  streets  are 
straight  and  at  right  angles  to  each  other,  with  an  azeqida 
liowing  down  tlie  centre.  Wheeled  vehicles  of  any  descriiv 
tion  are  unknown,  and  the  traffic  consists  of  horses,  droves  of 
mules,  donkeys  laden  with  lucerne,  and  flocks  of  Ihunas.  The 
priuciiMil  streets  all  leatl  to  the  great  square,  which  forms  a 
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busy  and  most  interesting  scene  in  the  morning,  the  time  for 
marketing.  It  is  then  filled  with  gaily-dressed  Indian  women, 
some  sitting  under  shades,  with  their  goods  spread  out  on 
the  ground  before  them,  and  others,  in  constant  movement, 
threading  their  way  amongst  the  sellers.  Their  dresses  are 
of  baize,  manufactured  at  Halifitt,®  of  the  gayest  colours— con- 
sisting of  a  skirt  and  mantle  of  the  two  most  brilliant  colours 
they  can  fiind,  red  and  blue,  green  and  crimson,  or  purple  and 
orange.  The  effect  of  these  bright-coloured  groups,  in  con- 
stant motion,  as  they  move  about  buying  fruit  or  vegetables, 
potatoes,  earth-nuts,  medicinal  drugs,  com,  articles  of  dress, 
and  other  necessaries,  is  very  pleasing.  The  background  is 
formed  by  the  handsome  new  cathedral  of  whitest  stone,  behind 
which  the  noble  volcano,  and  the  peaks  of  Charcani  (18,558 
feet  above  the  sea)  dazzle  the  eyes  by  the  brilliancy  of  their 
snowy  covering. 

The  campiiia  of  Arequipa,  which  surrounds  the  city,  is 
about  five  miles  broad  from  the  foot  of  the  cordillera  to  the 
arid  range  of  hills  which  separates  it  from  the  wilderness  of 
the  coast ;  and  about  ten  or  twelve  miles  long,  being  bounded 
at  each  end  by  a  sandy  desert.  It  is  watered  by  the  river 
Chile,'  coming  from  a  chasm  in  the  cordillera,-  on  the  north- 
west side  of  the  volcano,  and  by  the  streams  called  Posterio 
and  Savandia,  which  flow  from  the  Pichu-pichu  mountains  to 
the  eastward  of  the  volcano.  These  several  streams  unite  on 
leaving  the  ciunpiiia,  and  finally  fall  into  the  river  of  Quilca. 
The  campina  contains,  besides  the  city  of  Arequipa,  a  number 
of  small  villages,  and  numerous  farm-houses.  In  March  the 
view  from  the  hills  above  the  city  is  most  beautiful  The 
brilliant  green  of  the  campina,  with  its  fields  of  maize  and 
alfalfa,  its  rows  of  tall  willows,  and  orchards  of  fruit-trees,  is 


•  Almost  all  the  woollen  clotliing 
uf  tlie  IVruviun  Iiuiiuiu*  in  now  iui- 
porttnl  from  YorkHliire,  uiid  their  tiliirt- 
uigt)   fnmi   Lowell.    Formerly  it  wiu) 


all  of  liomc  manafiicturc. 

7  Probably  from  the  Quichua  word 
Chiri — cold. 
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dotted  vrith  houses  and  villages,  while  it  forms  an  emerald 
setting  to  the  white  city.  Looking  from  the  other  side  of 
Arequipa,  the  view,  though  not  sobeautiM,  is  more  imposing: 
the  snow-capped  volcano  rearing  its  majestic  head  above  the 
stunted  towers  of  the  town.  There  is  a  great  deal  of  maize 
grown  in  the  valley,  and  guano  is  extensively  used  as  manure ; 
but  the  wealth  of  the  campiSa  is  chiefly  derived  from  its 
mules,  which  monopolize  the  carrying-trade  from  the  coast 
to  Arequipa,  and  from  Arequipa  to  the  interior.  A  quan- 
tity of  lucerne  or  alfalfa  is  raised  for  their  sustenance,  and  the 
arrieros  or  muleteers  are  a  wealthy  class  of  men,  generally 
possessing  a  chacra  or  faijn  of  their  own,  besides  considerable 
sums  in  ready  money.  They  are,  as  a  rule,  good-looking, 
well-grown  men,  with  fresh  complexions,  and  little  mixed 
blood,  which  is  also  made  evident  by  the  comparatively  fair 
complexions  of  their  wives  and  daughters. 

The  families  of  the  upper  classes  of  Arequipa  usually  own 
estates  in  the  neighbouring  warm  valleys  of  the  coast,  such 
as  Yitor,  Tambo,  Siguas,  Majes,  and  Camana,  where  the  rich 
vineyards  yield  them  a  profitable  return  by  the  sale  of  aguar- 
diente. Their  houses  in  the  city  are  built  round  a  patio  or 
courtyard,  on  which  the  principal  rooms  open.  Their  sons 
are  frequently  the  leaders  of  the  turbulent  Cholos  in  revolt, 
and  follow  the  professions  of  abogadoSy  lawyers  or  politicians, 
traders,  and  haciendados  or  farmers,  while  the  more  ambitious 
adopt  a  military  life,  the  carrera  de  armas.  The  ladies  are 
considered  the  most  beautiful  and  intelligent  in  Peru,  and,  at 
Lima,  the  most  attractive  women  are  usually  Arequipenas. 
Perhaps  the  majority  have  never  moved  beyond  the  campiiia, 
and  adjacent  warm  valleys,  and  many  have  never  seen  the 
sea.  Yet  they  are  sprightly  and  agreeable  in  society,  full  of 
intelligent  curiosity,  and  almost  invariably  excellent  musi- 
cians. They  frequently  sing  the  plaintive  despedidas,  and 
other  sonnets  of  their  native  poet  Melgar,  whose  love  for  a 
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fair  townswoman  was  unrequited,  and  whoso  melancholy  fate 
has  surrounded  his  name  with  a  halo  of  romance.  He  was 
barbarously  shot,  after  having  been  taken  prisoner  by  the 
Spaniards,  at  the  battle  of  Umacliiri  in  1815,  the  first  attempt 
which  the  Peruvians  made  for  their  independence. 

During  the  winter  months  the  wealthier  families  remove 
to  villages  in  the  campiila,  either  to  Tingo,  Tiavaya,  or 
Savandia,  taking  fdmiture  with  them.  At  the  commencement 
of  the  season  droves  of  mules  leave  the  city  laden  with  beds, 
chairs,  and  tables,  to  render  the  country  houses  habitable. 
Here  the  Arequipefios  enjoy  the  delights  of  the  country  and 
of  bathing  in  large  swimming-baths  .&ced  with  masonry,  and 
planted  round  with  rows  of  tall  willows.  The  rides  in  the 
country  which  surrounds  these  villages  are  exceedingly 
pretty.  The  trees  consist  chiefly  of  tall  willows  and  of  the 
Schinm  molle  with  its  bunches  of  red  berries,  while  bushes 
of  fragrant  white  Daturas  and  of  the  beautiful  Bignofiia 
fulva  fill  the  hedges,  and  the  streams  are  bordered  by 
masses  of  Nasturtiums.  The  fields  either  bear  crops  of  vivid 
green  alfalfa,  or  tall  Indian  com,  six  to  eight  feet  high,  over 
which  the  Tropceolum  canariensis  creeps  in  golden  masses,  and 
at  whose  feet  the  bright  blue  lupins^  and  a  Solanum  with  rich 
purple  flowers,  grow  as  weeds.  From  many  points  of  view  the 
rapid  waters  of  the  river  Chile  complete  the  picture,  while  far 
away  the  snowy  })eaks  of  Chuquibamba,  Charcani,  and  the 
volcano  glisten  in  the  beams  of  the  sun.  Above  Arequipa 
the  river  flows  through  the  valley  of  Chilinos,  the  steep  sides 
of  which  are  lined  with  andeneria,  or  terraced  maize-gardens, 
with  here  and  there  a  picturesque  group  of  the  stone  huts 
of  the  Indians,  often  completely  hidden  by  the  dark  green 
leaves  and  golden  flowers  of  the  gourds  which  cover 
them.  The  courtyards  of  the  houses  are  frequently  orna- 
mented with  a  beautiful  jwssion-flower,  which  creeps  over 
the  trellised  verandahs,  and  is  covered  with  flowers.     It  is 
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a  species  of  TacsoTua^  called  by  the  natives  tumbo.  The 
flower  has  a  very  long  tube,  and  is  of  a  deep  rich  rose-colour : 
and  a  delicious /re^o,  or  sherbet,  is  made  of  the  egg-shaped 
fruit. 

In  addition  to  the  baths  of  pure  spring-water  at  Tingo 
and  Savandia,  the  medicinal  baths  of  Yura  are  a  great  resort 
daring  the  winter  months.  Yura  is  thirty  miles  to  the  north- 
west, and  is  situated,  like  Arequipa,  just  under  the  range  of 
the  Cordilleras.  The  road  leads  over  very  broken  ground, 
where  the  rugged  spurs  from  the  Andes  project  out  into  the 
desert  In  March  the  weary  arid  wilderness  was  enlivened 
by  wild  flowers,  bushes  of  yellow  and  purple  SolanumSy  bright 
orange  CompositcBy-QXiA,  in  one  place,  a  carpet  of  little  purple 
dwarf  iris.  The  baths  are  in  a  green  ravine,  with  tall  willow- 
trees  and  maize-fields,  watered  by  a  little  rivulet.  In  this 
narrow  glen,  bounded  on  one  side  by  sandstone  mountains, 
which  here  form  the  base  of  the.  volcano,  and  on  the  other  by 
a  ridge  of  trachyte,  there  are  two  places  where  thermal 
waters  bubble  out  of  the  rocks,  one  being  ferruginous  and  the 
other  sulphurous.  At  the  sulphurous  baths  there  are  some 
solid  stone  buildings,  intended  as  lodgings  for  the  bathers, 
with  heavy  arcades,  and  long  vaulted  rooms  with  no  windows, 
and  without  furniture,  for,  as  at  Tingo  and  Savandia,  all 
visitors  bring  their  beds,  tables,  chairs,  crockery,  and  cooking 
utensils  with  them.  In  the  bath-room  there  are  four  square 
basins,  faced  with  stone,  of  different  temperatures,  and  called 
the  V^o  (87°  Fahr.),  the  Besague  (88°),  the  Sepultura  (89°), 
and  the  Tigre  (90°).  They  are  said  to  cure  dysentery,  rheu- 
matism, and  cutaneous  diseases.  The  rivulet  flows  down  the 
glen  and  joins  the  river  of  Yura  near  a  village  called  Calera, 
where  most  of  the  soap  is  manufactured  which  is  con- 
sumed in  Arequipa.  Great  quantities  of  carbonate  of  soda 
are  collected  from  the  sandstone  rock,  which  gives  employ- 
ment to   the  people  of  the  village.      The   land   is  divided 
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into  topo%  (5000  square  yards),  each  valued  at  a  thousand 
dollars,  and  every  six  weeks  a  harvest  of  salitre  (carbonate 
of  soda)  is  reaped.  From  Calera  there  is  a  fine  view  of  the 
green  valley  of  Yura,  and  of  a  grand  range  of  porphyritic 
mountains. 

The  population  of  the  campiSa  and  town  of  Arequipa  is 
reckoned  at  about  50,000.®  The  place  was  first  colonized  by 
the  luca  Mayta,  who  established  a  body  of  mitimaes  or  colo- 
nists there,  from  the  village  of  Cavanilla,  near  Puno,  and 
ordained  that  they  should  remain  and  settle  there.  Hence 
the  name  "  Ari  qtiepat/,*'  "  Yes !  remain :"  or  more  probably 
it  is  derived  from  the  words  "  Arte  quepa**  " Behind  the  shsirp 
peak."  These  mitimaes  were  the  ancestors  of  the  present 
Indians,  or  Cholos  as  they  are  called,  and  were  established  in 
villages  in  the  campifla,  occupied  in  the  cultivation  of  maize ; 
but  the  city  is  purely  Spanish,  and  was  founded  by  Kzarro  in 
1540,  at  which  time  the  stone-quarries  first  began  to  be 
worked. 

The  Cholos  or  Indians  of  Arequipa  have  long  been 
notorious  for  their  turbulence,  and  for  the  eagerness  with 
which  they  join  any  attempt  at  revelation,  apparently  from 
mere  love  of  excitement.  They  are  addicted  to  the  use  of 
ehicha — a  fermented  liquor  made  from  Indian  com — to  such 
an  extent  that  it  is  said  that  nearly  all  the  maize  which  is 
raised  in  the  campiita  is  used  in  brewing  this  liquor ;  under 
the  influence  of  which  the  Cholos  have  established  the  &me 
of  Arequipa  as  the  grand  focus  of  Peruvian  revolutions. 
But  this  habit  of  drinking  to  excess  has  rendered  the 
Cholos,  though  capable  of  fighting  desperately  behind  waU% 
quite  worthless  as  soldiers  in  a  campaign ;  and  their  habit 
of  body  becomes  so  bad  that  a  slight  wound  is  frequently 
fatal.  ' 
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Though  the  received  idea  in  Europe,  that  Peru  is  con- 
stantly in  a  state  of  civil  war,  is  erroneous  in  fact,  as  well  as 
unjust,'  yet  it  is  true  that  the  period  of  tranquillity  which  had 
lasted  from  1844  to  1854  was  broken  in  the  latter  year  by 
the  successful  revolution  of  General  Castilla — the  result  of 
the  discontent  caused  by  the  dishonest  financial  measures 
and  the  embezzlements  of  his  predecessor ;  and  two  years 
afterwards  the  Cholos  of  Arequipa  commenced  a  rebellion 
against  Castilla.  A  brief  account  of  the  siege  of  that  city, 
which  followed,  will  give  a  good  idea  of  the  endurance  and 
fighting  qualities  of  the  Cholos: 

In  October  1856  two  young  men  of  good  family,  named 
Gramio  and  Masias,  collected  a  handful  of  Cholos,  and  sent  a 
message  to  the  Prefect  Canseco,  telling  him  that  he  must 
either  evacuate  the  city  with  his  troops,  or  lay  down  his 
arms.  The  prefect  marched  out,  and  left  Arequipa  in  the 
hands  of  the  insurgents,  who  proclaimed  the  exiled  General 
Vivanco  President  of  Peru,  and  appointed  Don  Jose  Antonio 
Berenguel  prefect  of  the  town ;    and  most  of  the  soldiers 


•  The  republic  of  Peru  has  had  37  years  and  7  months  of  existence,  of  which 
2S  yeart  and  8  months  have  been  passed  in  peace,  2  years  in  foreign  war,  and  6 
yean  and  11  months  in  civil  dissensions. 


1824  to  1828  inclusive     . . 
Jan.  to  July,  1829    ..      .. 
July.  1829,  to  the  end  of  1833 
Jan.  1834,  to  Feb.  1836  .. 
Feb.  1836,  to  Aug.  1838  .. 
Aug.  1838,  to  Jan.  1839  .. 
Jan.  1839,  to  Jan.  1841    . . 
Jan.  1841,  to  July,  1841  .. 
July,  1841,  to  June,  1842 
Aug.  1842,  to  July,  1844 
July,  1844.  to  Juno,  1S54 

June,  1854,  to  Jan.  1855 
Jan.  1855.  to  Oct  1856    . . 
i)ct.  1856,  to  March,  1858 
3Iarch,  1858,  to  March,  1862 


At  peace. 

At  war  with  Colorabiu. 

At  peace,  under  President  Gtimarra. 

In  civil  dissensions. 

At  peace,  under  General  Santa  Cruz. 

At  war  with  Chile. 

At  peace,  under  President  Gamarra. 

In  civil  dissensions. 

At  war  with  Bolivia. 

In  civil  dissensions. 

At    peace  under  Presidents  Castilla 

and  Echenique. 
In  civil  war. 

At  peace,  under  President  Castilla. 
An  insurrection  at  Arequipa. 
At  peace,  under  President  Castilla. 


Tliese  are  the  plain  facts  of  the  case,  which  are  preferable  to  vague  and  igno- 
nint  statementB  Umt  Peru  has  been  in  a  constant  state  of  civil  war  ever  since 
tlie  War  of  Independence. 


82  REBELLION  OP  THE  CHOLOS.  Chap.  V. 

who  had  marched  out  with  Canseco  returned  on  the  following 
day  to  join  the  rebels.  Vivanco  was  an  exile  in  Chile,  but, 
on  receiving  the  news,  he  started  for  Islay  by  the  English 
mail  steamer,  and  reached  Arequipa  in  December;  while 
General  San  Boman,  who  had  been  sent  from  Lima  to  pro- 
pose terms  of  accommodation  with  the  rebels,  was  dismissed, 
and  retired  into  the  interior  to  collect  forces  for  the  support 
of  Castilla's  government. 

While  the  Cholos  of  Arequipa  were  maturing  their  rebellion, 
a  fortunate  event  placed  the  Peruvian  navy  at  the  disposal  of 
Vivanco.  Their  largest  frigate,  the  *  Apurimac,'  was  lying 
off  Arica,  and,  while  her  captain,  a  rough  old  Chilian  seaman 
named  Salcedo,  was  on  shore,  the  crew,  led  by  Lizardo 
Montero,  one  of  her  lieutenants,  a  young  man  and  native  of 
Piura,  mutinied,  declared  for  Vivanco,  and  steamed  away, 
leaving  Salcedo  storming  on  the  beacL  The  *Apurimac' 
went  at  once  to  Islay,  where  Montero  captured  the  port,  and 
where  he  was  joined  by  two  smaller  steamers,  the  *  Loa  '  and 
*  Tumbez.' 

Vivanco,  meanwhile,  had  proclaimed  himself  "Regene- 
rator "  of  Peru,  and  offered  his  services  as  a  lawgiver  and 
restorer  of  prosperity  to  his  country,  which  were  not  accepted 
or  appreciated,  as  none  of  the  other  great  towns  followed 
the  example  of  Arequipa.  Leaving  a  ministry  consisting  of 
young  inexperienced  la>vyers,  who  had  nothing  to  lose  and 
all  to  gain,  in  charge  of  affairs  at  Arequipa,  he  embarked  on 
board  the  *Apurimac,'  in  tlie  end  of  December,  1856,  and 
sailed  for  Callao,  but  did  not  venture  to  disembark.  He  then 
went  on  board  the  *  Loa,'  leaving  the  *  Apurimac '  to  watch 
Callao,  and  proceeded  to  Truxillo ;  while  the  *  Apurimac ' 
went  down  to  the  Chincha  Islands,  and  began  shipping  off 
the  guano  to  any  one  who  would  buy  it,  thus  leaving  the  port 
of  Callao  oi)en. 

(Tcncral  Castilla  is  an  old  Indian,  {)088es8ed  of  great  mili- 
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tary  talent  and  extraordinary  energy  and  intrepidity ;  while 
ViTanco  is  a  native  of  Lima,  of  pure  Spanish  descent,  indo- 
lent, dilatory,  and  without  personal  courage  ;  but  eloquent 
and  persuasive,  and  possessed  of  qualities  which  have  sur- 
rounded him  with  numerous  warm  partisans  and  personal 
friends.    Between  such  men  the  issue  could  not  be  doubtful. 

The  veteran  Castilla,  as  soon  as  the  *  Apurimac '  had  sailed 
for  the  Chincha  Islands,  formed  the  daring  plan  of  attacking 
hk  enemy  in  the  north  ;  and,  in  spite  of  the  Navy,  which  had 
declared  against  him,  he  bought  an  old  steamer,  the  '  Sant- 
iago,' belonging  to  the  English  Steam  Navigation  Company, 
and  boldly  steamed  away  in  search  of  the  Eegenerator.  On 
hearing  of  his  approach,  Vivanco  was  seized  with  a  panic, 
and,  evacuating  the  places  he  had  occupied,  retreated  to  his 
ships.  He  now  thought  4;hat,  in  the  absence  of  Castilla,  he 
might  succeed  in  an  attempt  on  the  capital,  and,  collecting 
all  his  vessels,  he  retraced  his  steps  southward,  and  arrived 
in  Callao  bay  on  April  22nd,  1857.  A  night  attack  was 
then  made  on  the  fort,  but,  after  some  hard  street  fighting, 
Yivanco's  party  were  obliged  to  retire  to  their  ships ;  and,  his 
expedition  having  proved  a  complete  failure,  the  Eegenerator 
returned  to  Islay,  and  proceeded  at  once  to  Arequipa. 

While  Vivanco  was  absent  in  the  north.  General  San 
Roman  had  collected  a  considerable  force  in  the  interior,  with 
which  he  marched  towards  Arequipa.  The  warlike  Cholos 
came  out  to  meet  him,  and  a  skirmish  followed,  which  they 
call  the  battle  of  Yumina.  It  consisted  of  a  considerable 
waste  of  powder,  the  two  parties  firing  at  each  other,  at  very 
long  ranges,  across  a  ravine  ;  and  in  the  afternoon  the  Cholos 
returned  in  triumph ,  to  Arequipa.  Having  missed  Vivanco 
in  the  north,  old  Don  Kamon  Castilla  steamed  away  to  Arica 
in  the  same  old  *  Santiago,'  safely  passing  the  rebellious  fleet 
at  Islay,  collected  a  force  at  Tacna,  and,  marching  by  land, 
arrived  in  the  campina  of  Arequipa  in  the  end  of  July  ;  soon 
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afterwards  establishing  his  head-quartej;^  at  the  village  of 
Sachaca,  some  miles  below  the  city,  on  the  banks  of  the  river 
Chile.  A  detachment  occupied  Tiavaya,  to  cut  off  Vivanco's 
communication  with  Islay. 

The  people  of  Arequipa  were  now  hard  at  work  to  place 
the  city  in  a  proper  state  of  defence ;  barricades  were  erected 
in  the  most  important  streets,  and  day  and  night  the  Cholos 
were  under  arms.  But,  supplies  having  now  entirely  ceased 
from  the  custom-house  at  Islay,  Vivanco  found  himself  in 
great  difficulties ;  for  people,  having  little  faith  in  the  success 
of  his  revolution,  were  unwilling  to  advance  money  in  ex- 
change for  his  vales  or  promissory  notes,  even  at  a  discount  of 
fifty  per  cent.  The  needy  Regenerator  then  resorted  to  more 
violent  methods  of  raising  money,  and,  breaking  open  several 
of  the  principal  shops,  began  to  sell  their  contents  to  the 
highest  bidder. 

Castilla  made  constant  sham  attacks  upon  the  town,  which 
kept  the  inhabitants  in  a  continual  state  of  alarm ;  but  all  his 
supplies  were  derived  from  Arica,  by  way  of  Tatrna,  as  the 
port  of  Islay  remained  in  the  hands  of  Vivanco's  party.  This 
was  his  weak  point ;  and  when  the  *  Apurimac '  arrived  off 
Arica,  and  her  commander  Montero,  after  a  sharp  street 
fight,  got  possession  of  that  port  in  February,  1S58,  Castilla 
found  himself  in  a  position  of  great  difficulty.  His  supplies 
were  entirely  cut  off,  and  it  became  necessary  for  him  to 
assault  iVrequi|m  at  all  hazards.  Accordingly  he  moved  from 
his  quarters  at  Sachaca  and  Tiavaya,  marched  round  the 
south  side  of  the  city,  and  early  in  the  morning  of  March 
5th,  1858,  commenced  an  attack  on  the  eastern  suburbs.  His 
troops  first  stormed  the  church  of  San  Antonio,  and  then  \ 
advanced  to  the  attack  of  San  Pedro,  which  had  also  been  occu- 
pied by  the  besieged.  Here  the  Cholos  held  their  ground  for 
four  hours,  from  eight  to  twelve  A.M.,  in  spite  of  the  desperate 
attacks  of  Castilla's  best  troops,  and  the  well-directed  fire  of 
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his  artillery.     At  length,  overpowered  by  numbers,  they  were 

forced  to  retire,  disputing  every  inch  of  the  ground.     They 

rallied  at  tJie  convent  of  Santa  Rosa,  and  obstinately  defended 

the  position  for  several  hours,  until  night  closed  in  upon  the 

combatants.     Next  morning,  being  the  7th  of  March,  some 

further  resistance  was  made,  but  the  troops  of  Castilla  finally 

stormed  the  barricades,  and  drove  everything  before  them. 

Vivanco  escaped  in  the  disguise  of  a  friar  to  Islay,  and  thence 

to  Chile,  while  his  officers  looked  after  themselves,  leaving 

the  gaUant  defenders  of  Arequipa  to  their  fate.     Tacna  and 

Arica  at  once  returned  to  their  allegiance,  and  the  *  Apuri- 

mac'  was  given  up  to  Castilla's  ministers  at  Lima  by  the 

mutinous  Montero. 

The  Cholos  of  Arequipa  thus  defended  their  position,  with 
great  bravery  and  resolution,  against  Castilla's  disciplined 
army  for  upwards  of  eight  months ;  and  during  the  assault, 
which  lasted  for  two  days,  their  desperate  valour  was  as 
remarkable  as  their  extraordinary  endurance,  for,  such  was 
the  negligence  of  Vivanco  and  his  officers,  that  they  were 
kept  without  refreshment  or  even  water  during  the  many 
hours  in  which  they  sustained  a  deadly  and  unequal  struggle 
against  Castilla's  troops.  It  should  also  be  recorded  to  their 
credit,  that,  although  the  town  was  on  several  occasions  en- 
tirely in  their  hands,  there  was  no  instance  of  any  act  of 
pillage  or  excess  being  committed  by  them ;  and,  when  all 
authority  was  withdrawn,  they  showed  no  disposition  to  take 
advantage  of  their  power,  but  displayed  a  regard  for  order 
which  would  not  be  found  among  the  lower  orders  of  most 
other  countries  during  periods  of  great  excitement. 

There  is  a  very  striking  diflference,  however,  between  the 
Cholos  of  Arequipa  and  the  Inca  Indians  of  the  interior,  who 
appear  in  the  streets  with  their  llamas  laden  with  silky  vicu- 
na-wool: the  former  a  turbulent,  excitable  race,  who  will 
fight  desperately  behind  walls,  but  who  are  without  stamina 
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and  quite  unable  to  endure  fatigue;  the  latter  a  patient, 
long-suffering  people,  capable  of  extraordinary  endurance, 
and,  as  soldiers,  in  the  habit  of  marching  distances  which 
appear  mcredible  to  those  whose  experience  is  confined 
to  the  movenoents  of  European  troops.  There  is  an  evident 
mixture  of  Spanish  blood  in  the  people  who  inhabit  Arequipa 
and  its  campina,  while  the  Indians  of  the  interior  are  for  the 
most  part  of  pure  descent. 

The  road  over  the  Cordilleras  to  Cuzco  and  Puno  leaves 
Arequipa  by  the  southern  suburb,  and,  after  a  few  miles, 
ascends  a  rocky  ridge  to  the  more  elevated  valley  of 
Chihuata  or  CSangallo  (9676  feet  above  the  sea  *),  at  the  foot 
of  the  southern  spur  of  the  volcano.  A  wretched  stone  hut 
with  a  mud  floor  is  here  the  only  shelter  for  the  traveller. 
At  one  end  a  fire  of  sticks,  where  an  old  hag  acted  as  cook, 
fiUed  the  interior  with  smoke,  and  at  the  other  each  wayfarer, 
as  he  arrived,  made  a  shakedown  of  blankets  and  ponchos, 
sipped  his  chocolate,  and,  after  a  short  conversation,  com- 
posed himself  for  the  night.  The  fire  gradually  smouldered 
and  went  out,  and  the  old  woman,  with  a  brood  of  children, 
made  a  heap  at  the  further  comer. 

At  early  dawn  of  the  23rd  of  March  we  were  all  in  motion,  and 
our  companion  of  the  previous  night,  a  Spaniard  with  a  large 
tropa  of  mules  laden  with  aguardiente,  was  busily  preparing 
for  a  start.  As  the  sun  rose,  the  dazzling  white  of  the  snowy 
peaks  of  Pichu-pichu  and  the  volcano,  with  fleecy  clouds 
above  their  summits,  gave  a  glorious  effect  The  rest  of  the  sky 
was  blue,  gradually  clouding  over  as  the  morning  advanced ; 
and  the  valley  was  covered  with  alfalfa-fields  of  the  richest 
green,  with  the  pretty  little  village  of  Cachimarca  perched  on 
a  rounded  hill  to  the  southward.  The  flowering  shrubs  by 
the  roadside  are  the  same  as  in  the  campina  of  Arequipa, 


'  The  elevationH  were  taken  with  oiie  of  Negretti  and  Zumbra'n  boiling-poiiit 
themKimet«*r». 
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except  diat  a  sniall  yellow  Calceolaria  is  more  abundant.  The 
marsing  air  was  fresh  and  bracing  as  we  mounted  our  mules 
ud  faced  the  long  zigzag  path  up  the  "alto  de  los  huesos," 
the  Kmthem  spar  of  the  volcano,  so  called  from  the  bones  of 
thooBftnda  of  mules  which  are  met  at  every  turn.  This  ascent 
ctffldDcts  the  traveller  from  the  temperate  valley  of  Cangallo 
to  the  bleak  and  chilling  plains  of  the  upper  cordillera. 
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CHAPTER    VL 

JOURNEY  ACROSS  THE  CORDILLERA  TO  PUNO. 

In  the  region  of  the  cordillera  of  the  Andes,  in  Northern  and 
Central  Peru,  the  country  is  broken  up  into  deep  warm 
valleys  and  profound  ravines,  separated  by  lofty  precipitous 
ridges  and  snowy  peaks,  which  combine  to  form  some  of  tlie 
most  magnificent  scenery  in  the  world.  Vast  flocks  of  sheep 
and  alpacas  find  pasture  on  the  upland  slopes,  while  abun- 
dance of  wheat  is  grown  lower  down.  Indian  corn  generally 
flourishes  at  a  still  lower  elevation,  though  it  is  grown  as  high 
as  13,000  feet  on  the  islands  of  lake  Titicaoa,  and  sugar-cane 
is  cultivated  in  the  deep  valleys.  This  is  the  nature  of  the 
country  between  Ayacucho  and  Cuzeo,  and  ill  the  valley  of 
Vilcamayu,  which  extends  from  the  foot  of  the  Vilcaiiota 
range  until  it  subsides  into  the  vast  tropical  plains  to  the 
north  and  east  of  Cuzco. 

But  the  southern  part  of  the  interior  of  Peru,  and  the 
northern  portion  of  Bolivia,  present  a  very  different  cha- 
racter. From  the  Yilcafiota  mountains  the  Andes  separate 
into  two  distinct  chains,  namely,  the  cordillera  or  coast-range, 
and  the  Eastern  Andes,  which  include  the  loftiest  peaks  in 
South  America,  lUimani  and  Sorata,  or  Illampu.  The  region 
between  these  two  ranges  contains  the  great  lake  of  Tidcaca, 
and  consists  of  elevated  plains  intersected  by  rivers  flowing 
into  the  lake,  at  a  height  never  less  than  12,000  feet  above 
the  sea.  The  magnificent  scenery  of  Northern  and  Central 
Peru  is  wanting  in  this  southern  part  of  the  country,  which 
composes  the  deimrtment  of  Puno,  and  is  usually  called 
the  Collao.  It,  however,  possesses  features  of  its  own  which 
are  at  once  striking  and  imposing,  while  the  land  which  is 
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drained  by  the  lake  of  Titicaca  was  the  cradle  of  the  civi- 
lization of  the  Incas. 

The  journey  up  the  "  Alto  de  los  huesos  "  is  very  fatiguing, 
and  the  change  from  the  pleasant  exhilarating  air  of  Chihuata, 
to  the  chilling  icy  blasts  which  constantly  sweep  over  the 
upper  region  of  the  Cordillera,  was  severely  felt  As  the 
afternoon  advanced  a  drizzling  mist  came  on,  and  added  to 
the  cheerless  desolation  of  the  plains  it  was  necessary  to 
traverse  before  reaching  the  post-house  of  Apo.  Occasionally 
a  drove  of  llamas,  with  their  Indian  driver,  loomed  for  a 
moment  through  the  mist,  and  at  nightfall  we  arrived  at  the 
post-house  of  Apo  (14,350  feet),  tired,  drenched,  and  cold. 

The  rainy  season  of  the  Cordilleras  commences  in  Novem- 
ber, and  continues  until  the  end  of  March,  and  during  most 
of  that  time  the  discomfort  of  travelling  is  so  great,  and  the 
rivers  so  swollen,  that  a  journey  is  seldom  undertaken  by  an 
ordinary  traveller.  In  March,  however,  the  rain,  does  not 
fall  continuously  or  in  any  quantity.  The  early  morning  is 
generally  clear,  but  in  the  afternoon  mists,  rain,  or  snow 
begin  to  fall,  and  continue  until  far  into  the  niglit.  From 
April  until  October  is  the  dry  season,  and  in  May,  June, 
July,  and  August  a  cloud  is  scarcely  ever  seen  in  the  sky. 

The  post-houses  in  the  desolate  mountains  between 
Arequipa  and  Puno  are  aU  of  the  same  character.  They 
consist  of  a  range  of  low  stone  buildings  surrounding  a  court- 
yard on  three  sides,  and  consisting  of  five  or  six  rooms  with 
mud  floors,  a  rough  table,  and  a  platform  of  stone  and  mud 
at  one  end,  which  is  intended  for  a  bed-place.  The  roof  is 
badly  tiled  or  thatched,  and  the  doors  are  so  roughly  fitted 
that  it  is  impossible  to  close  them.  Both  man  and  beast  are 
subject  to  a  most  distressing  illness,  caused  by  the  rarefaction 
of  the  air  at  these  great  altitudes,  which  is  called  sorochi  by 
the  Peruvians.  I  had  sufiered  from  a  sharp  attack  of  illness 
at  Arequipa,  so  that  I  was  i)robably  predisposed  to  a  visita- 
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tion  from  sorochij  which  I  certainly  endured  to  its  fullest 
extent.  Before  arriving  at  Apo,  a  >iolent  pressure  on  the 
head,  accompanied  by  acute  pain,  and  aches  in  the  back  of 
the  neck,  caused  great  discomfort,  and  these  symptoms  in- 
creased in  intensity  during  the  night  at  the  Apo  post-house, 
so  that  at  three  a.m.,  when  we  recommenced  our  journey,  I 
was  unable  to  mount  my  mule  without  assistance. 

A  ride  of  seven  hours  across  grassy  plains  covered  with 
herbage,  with  patches  of  snow  here  and  there,  and  ranges  of 
hills  with  fine  masses  of  rocks,  forming  a  setting  to  the  dis- 
tant peaks  of  the  cordillera,  brought  us  to  the  post-house 
of  Pati.  During  this  ride  we  had  to  ford  the  river,  which 
flows  past  Arequipa  as  the  Chile,  more  than  a  dozen 
times.  The  only  living  creatures  are  the  lecca4eccas,  a  bird 
which  frequents  the  numerous  streams,  and  the  graceful 
flocks  of  vicufias.  The  lecca-lecca  is  a  large  plover,  with  red 
legs,  white  head,  grey  body,  white  under  the  breast  and  tail, 
and  wings  and  tail  broadly  edged  with  black.  It  incessantly 
utters  a  wild  shrill  scream.  The  vicuSas,  a  species  of  llama 
with  the  habits  of  an  antelope,  are  very  beautiful  and  graceful 
creatures.  They  have  rich  fawn-coloured  coats,  with  patches 
of  white  across  the  shoulders  and  inside  the  legs,  and  long 
slender  necks.  They  are  constantly  met  with  in  the  most 
desolate  parts  of  the  cordillera,  browsing  on  the  tender  shoots 
of  the  tufts  of  ychuy  or  galloping  along  with  their  noses  close 
to  the  ground,  as  if  they  were  scenting  out  the  best  pasture. 

At  Pati  a  range  of  abrupt  porphyritic  clifis  rises  from  the 
plain,  up  which  a  rough  zigzag  pass  leads  to  the  ''  Pampa  de 
Confital,"  *  the  loftiest  part  of  the  road  over  this  pass  of  the 
cordillera.  A  storm  of  hail  began  to  fall,  which  turned  into 
snow  as  we  reached  the  pampa,  and  a  ride  of  many  hours 
over  a  succession  of  wild  desolate  plains,  in  an  incessant  snow- 


'  S4»  onUed  fniia  betii^  t'ovcriHl  ^itli  hiuuII  rciund  pebbles,  like  ecimfitik 
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storm,  brought  us  to  the  "  alto  de  Toledo,"  the  highest  part  of 
the  road,  and  15,590  feet  above  the  level  of  the  sea.^  Some 
glorions  snowy  peaks  appeared  through  the  gloom  at  sxmset, 
and  after  several  weary  hours  in  the  darkness  we  at  length 
arrived  at  the  post-house  of  Cuevillas. 

In  the  neighbourhood  of  Cuevillas  there  are  large  sheep- 
farms,  one  called  Toroya,  near  the  "  alto  de  Toledo,"  and 
another  called  Tincopalca  farther  on.  The  sheep,  at  this 
enormous  height,  lamb  in  March  and  July,  and,  of  the  March 
lambs,  usually  about  fifty  per  cent  survive.  Beyond  Cuevillas 
there  are  two  large  Alpine  lakes,  whence  a  river  flows  down 
into  Titicaca,  and  we  thus  passed  the  watershed  between 
the  Pacific  and  the  great  lake.  The  scenery  is  grand  and 
desolate,  reminding  me,  in  some  respects,  of  the  interior  of 
Comwallis  Island  in  the  Arctic  regions.  The  road  passes 
between  the  two  lakes,  and  we  reached  the  post-house  of  La 
Compuerta  as  the  afternoon  rain  commenced.  The  hills  are 
covered  with  tufts  of  coarse  grass  (Stipa  ychu\  of  which  the 
llamas  eat  the  upper  blades,  while  the  sheep  browse  on  the 
tender  shoots  underneath ;  and  with  two  kinds  of  shrubby 
plants,  one  a  thorny  composita  called  ccanlli,  and  the  other 
called  tola  or  ccapo,  which  is  a  resinous  Bacdiarisy^  and  is 
used  for  fuel.* 

The  gorge  in  which  the  La  Compuerta  post-house  is  situ- 
ated is  the  only  outlet  for  the  waters  of  the  lake.  Moun- 
tains of  great  height  rise  up  on  either  side,  clothed,  at  this 
season,  with  herbage  of  the  richest  green,  while  ridges  of 
scarped  cliffs  of  dark  porphyritic  rock  crop  out  at  intervals. 


-  At  this  elevation  grows  an  aBcIe-     Andinayi.  p.  102.  And  an  oxalis  in  the 
piad   (Pentagonium  flavum\   a  little    crevices  of  the  rocks  near  La  Compn- 
iowly    plant    with    yellow   flowers. —  !  erta. — Oxalis  Nubigena,  ii.  p.  291. 
ChhrU  Andinat  ii.  p.  49.  '      In  the  neighbourhood  of  La  Conipu- 

'  BaachariB  Incarum  of  Weddell. —  |  erta  there  are  several  otlier  lowly  alpine 
Ckloru  Andina^  i.  p.  170.  i  plants — a  St  John's  wort  (^Hypericum 

*  Dr.  Weddell  mentions  a  composita     breristylum\  another  oxalis,  an<l  two 
^Metope  piptolepis)  as  being  common  1  nmllow^s,  &e.  iXrc. 
near  the  uiorefl  of  tfiese  lakes. — Chlorff  I 
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The  river  dashes  noisily  over  hnge  boulders,  and  near  its 
left  bank  are  the  rough  stone  buildings  of  the  postrhouse. 
Great  quantities  of  ducks,  gulls,  coots,  godwits,  and  sand- 
pipers frequent  the  shores  of  the  lake.  The  postmaster 
supplied  alfalfa  for  the  mules,  and  a  chwpi  consisting  of 
potatoes  and  salt  mutton  for  the  travellers,  at  exorbitant 
prices ;  the  mules  were  freed  from  their  cargoes,  which  w  ere 
placed  within  the  porch,  ready  lashed  up  in  their  redecillas  or 
hide  nets ;  and  we  were  soon  rolled  up  in  blankets  and  pon- 
chos, while  the  snow  continued  to  fall  unceasingly  through 
the  early  part  of  the  night.  When  we  got  up  next  morning 
the  thermometer  was  at  31°  Fahr.  indoors. 

Starting  at  dawn,  we  descended  the  gorge,  passing  two 
ruined  mining  establishments,  San  Ramon  and  Santa  Lucia, 
into  green  plains  with  large  flocks  of  sheep  scattered  over  them. 

In  these  uninhabited  wilds  it  is  an  event  to  meet  a 
traveller,  and  his  appearance  is  the  signal  for  a  succession 
of  questions  and  answers.  We  here  passed  a  cavallero,  in 
whose  dress  and  general  appearance  we  saw  a  reflection  of 
our  own,  excepting  the  comforters.  He  wore  a  large  poncho 
of  bright  colours,  reaching  nearly  to  his  heels ;  a  broad-brim- 
med felt  hat  with  a  blue  cotton  handkerchief  passed  over 
it,  and  tied  in  a  knot  under  his  chin ;  an  immense  woollen 
comforter  passed  round  his  throat  and  face,  until  nothing 
appeared  but  his  eyes ;  a  pair  of  woollen  gaiters,  bright  green, 
with  black  stripes ;  and  huge  spurs.  He  was  an  officer  on 
his  way  to  Arequipa,  and  complained  of  the  severity  of  the 
weather  and  the  heaviness  of  the  roads.  After  a  short 
conversation  the  traveller  passed  on,  followed  by  his  cargo- 
mules,  and  soon  became  a  speck  in  the  distance. 

In  the  afternoon  we  came  to  the  first  signs  of  cultivation, 
since  leaving  the  valley  of  Cangallo,  in  the  neighbourhood  of 
the  great  sheep-farm  of  Taya-taya — patches  of  quinoa,  barley, 
and  )X)tatoes,  with  the  huts  of  Indians  scattered  amongst 
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them ;  and,  crossing  a  rocky  ridge,  we  came  in  sight  of  a  vast 
swampy  plain,  with  the  little  town  of  Vilque,  at  the  foot  of 
a  fine  rocky  height,  in  the  far  distance,  which  we  reached 
at  sunset.  The  long  rows  of  thatched  brown  huts  dripping 
with  rain,  and  the  muddy  streets,  looked  melancholy.  But 
at  the  time  of  the  great  fair,  in  June,  Vilque  presents  a  very 
different  appearance.  The  plains,  for  several  miles  beyond 
this  little  town,  were  so  swampy  as  to  be  rendered  almost 
impassable.  It  was  with  the  greatest  difficulty  that  we 
made  our  way  across  them,  constantly  wading  and  splashing 
through  water,  and  in  some  places  sinking  so  deep  in  the 
adhesive  mud,  that  it  was  not  without  desperate  exertions 
that  the  mules  could  extricate  themselves.  At  length  we 
came  to  a  rocky  ridge  which  bounded  the  vast  pampa  of 
Vilque,  and  continued  our  joiuney  over  ratlier  drier  ground. 

Since  leaving  La  Compuerta  we  had  been  continually 
descending ;  the  vicunas  had  disappeared,  as  they  confine 
themselves  to  the  loftiest  and  wildest  parts  of  the  cordillera  ; 
but,  in  the  lower  region  between  Vilque  and  Puno,  the  feel- 
ing of  desolation  and  solitude  is  dissipated  by  the  numbers  of 
birds  which  enliven  the  country,  and  by  the  increased  quan- 
tity and  variety  of  wild  flowers. 

The  lecca-leccas  or  plovers  were  very  numerous,  screaming 
shrilly  as  they  flew  in  circles,  or  ran  along  the  ground.  In 
the  clefts  of  the  rocks  there  were  many  birds,  like  creepers, 
called  haccacllo  by  the  Indians,  and  pito  in  Spanish — beaks 
curved  downwards,  black  on  the  top  of  the  hetul,  white  under- 
neath, red  at  the  back  of  the  neck,  speckled  wings,  white 
breast,  and  a  black  line  from  the  beak  to  the  back  of  the 
neck.  We  also  saw  many  small  green  paroquets,  bright 
yellow  finches  called  silyaritos,  a  kind  of  partridge  called 
yutu,  and,  above  all,  the  glorious  coraqxienque  or  alcamari, 
the  royal  bird  of  the  Incas,  whose  black  and  white  wing- 
feathers   surmounted  the   imperial   llautu  or  fringe   of  the 
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sovereigns  of  Peru.  The  cdcamari  is  a  large  and  noble- 
looking  bird  of  prey,  with  a  scarlet  head,  black  body,  and 
long  wing-feathers  of  spotless  white.  Whererer  the  plains 
are  intersected  by  ridges  of  rocky  cliffs,  which  is  frequently 
the  case,  there  are  swarms  of  large  rodents,  called  biscaehes, 
which  sat  on  their  hind  legs,  and  looked  about  inquisitively 
as  we  rode  past. 

Biding  over  several  wide  grassy  plains,  and  passing  the 
village  of  Tiquillaca,  we  arrived  at  the  banks  of  the  river 
Tortorani,  which  was  so  swollen  as  to  be  quite  impassable. 
By  following  its  course  for  about  half  a  mile,  we  came  to  a 
place  where  the  whole  volume  of  water  precipitates  itself 
down  a  sheer  declivity  of  250  feet,  and  forms  a  magnificent 
cascade.  A  league  below  the  falls  we  found  a  bridge,  and, 
at  sunset,  we  came  in  sight  of  the  great  lake  of  Titicaca, 
with  the  snowy  range  beyond.  A  steep  zigzag  descent  leads 
down  to  the  city  of  Puno,  which  is  close  to  the  shores  of  the 
lake,  and  hemmed  in  by  an  amphitheatre  of  argentiferous 
mountains. 

Puno,  the  capital  of  the  department,  owes  its  origin  and 
former  prosperity  to  the  rich  veins  of  silver-ore  in  the  sur- 
rounding country.  It  is  approached,  from  the  north,  by  a 
stone  archway  built  over  the  road  by  General  Deustua,  who 
was  prefect  in  1850;  and  the  streets  slope  by  a  gradual 
descent  towards  the  lake.  The  houses  are  built  of  small- 
sized  brown  adobes^  with  roofe  of  thatch  or  red  tiles,  and 
courtyards  very  neatly  paved  with  round  pebbles  and 
llama's  knuckle-bones  in  patterns.  There  are  scarcely  any 
with  more  than  a  ground-floor,  and  the  rooms  open  on  to 
tlie  court ;  but,  though  at  this  elevation,  12,874  feet  above 
the  sea,  it  is  extremely  cold  at  night,  stoves  are  unknown  ; 
and  tlie  unusual  luxury  of  a  fireplace,  which  exists  in  one 
liouse,  is  merely  a  luxury  to  the  eye,  for  it  is  never  lighted. 
The  streets  are  <*lean  and  well  paved,  and  the  stone  church 
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in  the  JPlaza^  dating  from  1757,  has  an  elaborately  carved 
front  and  two  towers.  In  another  plaza  is  the  college,  a 
large  boilding  with  an  upper  story,  also  built  by  General 
Denstna ;  and  both  these  public  squares  have  bronze  foun- 
tains erected  by  the  Gevemment  of  General  Echenique,  the 
late  President,  besides  drinking  fountains  in  the  comers  of 
several  of  the  streets.    The  water  is  excellent. 

Puno  is  surrounded  by  heights  covered  with  patches  of 
potatoes,  barley,  and  quinoa  {Chenopodium  quinoa),  the  huts  of 
Indians  being  interspersed  amongst  them ;  and  immediately 
over  the  town  there  is  an  isolated  rocky  ridge  of  carboniferous 
limestone  perforated  by  several  natural  caverns,  called  the 
Huassa-pata.  The  shores  of  the  lake  are  a  few  hundred 
yards  from  the  town,  and  at  the  little  port  there  are  always  a 
number  of  balsas,  made  of  large  bundles  of  reeds  tied  together, 
with  a  reed  sail.^  The  view  to  seaward  is,  however,  confined 
by  the  peninsula  of  Capachica,  and  two  islands  at  the  mouth 
of  the  bay  of  Puno.  A  canal  to  enable  balsas  to  come  up 
nearer  the  town  was  made  by  the  Spanish  Intendente 
Gonzalez  Montoya  in  the  beginning  of  the  present  century.^ 

The  flora  of  a  country  which,  though  within  the  tropics,  is 
at  an  elevation  of  nearly  thirteen  thousand  feet  above  the 
sea,  must  necessarily  be  meagre,  and  the  few  plants  are  lowly 
and  inconspicuous.  I  noticed  the  following  in  the  immediate 
vicinity  of  Puno.  The  only  tree  was  one  of  stimted  growth, 
with  a  pretty  pink  and  white  flower,  and  dark-green  leaves, 
almost  white  underneath,  called  "oliva  silvestre"  by  the 
Spaniards,  and  ccolli  in  Quichua  (BudcUea  coriaced)  ;  and  of 
these  there  were  not  more  than  a  dozen,  sheltered  behind 


^  M.  de  Castelnau  says  that  vessels 
exactly  reflembling  those  of  hike  Titi- 
<raca  are  represented  on  the  tomb  of 
Rameses  III.  at  Thebes. 

•  Gonzalez  Montoya  wa«  the  best 
(Jovenior  tluit  Puno  luu*  ever  known. 
He  was  a  benevolent  as  well  an  a  de- 


tcnnined  man,  and  abolished  the  mitas, 
or  drafting  of  Indians  for  forced  labour 
in  the  mines  of  Potosi.  When  ordered 
by  the  Government  to  restore  the 
mitasy  ho  replied,  "  Obedesco  pero  no 
curaplo." 


96 


FLORA  OF  COUIJTRY  AROUND  PUNO.        Chap.  VI. 


walls.  By  far  the  greater  number  of  plants  are  Compositoe :  of 
these  I  observed  three  species  of  Tagetes — one  with  a  small 
yellow  flower;  another  very  sweet,  called  by  the  Indians 
htiaccatay  and  chicchipa,  and  used  to  flavour  their  chupes ; 
and  a  large  shrubby  marygold,  called  sunchu  ;^  also  the  com- 
mon sow-thistle,  a  Sieraeium,  and  the  tola  and  ccanlli  before 
mentioned,  used  for  fueL  I  found  two  Verbenas  and  a 
Solanum,  all  with  purple  flowers ;  a  clover,  a  creeping  cucur- 
bitaceous  plant,  two  Cacti,  a  large  dock,  three  Geraniums,  all 
with  pink  flowers  ;  three  Crucifers,  very  small  herbs,  one  with 
a  white  flower,  one  with  a  yellow  flower,  and  the  third  the 
common  shepherd's-purse ;  a  Gilium  with  a  minute  white 
flower,  a  small  legume  with  tomentose  leaves,  a  pretty  little 
creeping  Adoxa,  a  Statice,  a  wild  Chenopodium,  a  Veronica, 
a  minute  Stellaria,  a  Bhinanthus,  a  mallow,  a  plantago,  and 
three  species  of  wild  Oxalis,  two  very  minute  with  white  flowers, 
and  one  with  a  yellow  flower.  There  were  also  two  ferns,  one 
a  very  beautiful  Gymnogramma  with  silvery  fronds ;  nine 
grasses,  the  most  abundant  of  which  was  the  coarse  Stipa  ychii ; 
and  a  few  mosses.  On  the  shores  of  lake  Titicaca  I  saw 
rushes  in  great  quantities,  a  Mimulus,  a  Ranunculus,  a  Bumex, 
and  three  grasses.  These  plants,  though  lowly  and  unpre- 
tending, are  in  sufficient  abundance  to  cover  the  country  with 
verdure  and  pretty  wild  flowers,  and  brighten  those  parts 
which  are  not  cultivated.  The  cultivation  consists  of  qui- 
noa,  cafiiihua  (hoth  Chefiapodia),  barley,  potatos,  ocas  {OxalU 
tuberosa),  and  wheat  in  very  small  quantities,  which  does  not 
ripen. 

Close  to  Puno,  on  the  south,  are  the  famous  silver-bearing 
mountains  of  Cancharani  and  Laycaycota,  to  which  Ihmo 
owes  her  existence :  and  to  the  discovery  and  working  of  the 


*  (iarciliuiw)  <le  la  Vega  auvH  tliat 
tho  Irulianh  1>oil  Die  Icaiven  of  tlic 
nimhu,  aiiul  thi'U  (lr>'  them  in  thi'  »uu. 


aiul  keep  them  to  eat  in  the  winter. 
I.  Hh.  8,  cap.  XV.  p.  2S4. 
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Laycayoota  mine  in  the  middle  of  the  seventeenth  century  a 
very  cnrioas  history  is  attached  ;  which  is  always  talked  of 
by  the  people  of  Puno  as  one  of  the  principal  events  in  the 
annals  of  their  city. 

In  abont  1660  an  exceedingly  rich  vein  of  silver  had  been 
discovered  on  the  hill  of  Laycaycota,  by  one  Josd  de  Salcedo, 
which  was  called  the  "  Veta  de  la  Candelaria."  One  account 
says  that  the  secret  of  its  existence  was  revealed  to  Salcedo 
by  an  Indian  girL  Jose  de  Salcedo,  and  his  brother  Caspar, 
continued  to  work  this  vein,  and  several  others  which  were 
opened  on  the  Cancharani  and  Laycaycota  hills ;  enormous 
qoantities  of  silver  were  extracted ;  and  the  fame  of  his 
enormous  wealth,  and  its  source,  attracted  crowds  of  unruly 
people  to  the  spot,  from  the  various  towns  of  Peru.^  Salcedo 
is  said  to  have  been  generous  and  open-handed  in  finding 
employment  for  applicants,  but,  from  some  unexplained  cause, 
tumults  took  place  at  the  mines  in  1665,  which,  from  first  to 
last,  are  said  to  have  caused  450  violent  deaths.  The  governor 
of  the  district,  Don  Angelo  de  Peredo,  seems  to  have  taken 
part  against  the  Salcedos,  who  retired  to  the  village  of  Juliaca, 
with  a  body  of  armed  followers,  in  November,  1665.  In  March, 
1666,  they  attacked  the  governor's  people  who  had  posses- 
sion of  the  mines ;  Salcedo  neglected  repeated  orders  to  come 
to  Lima ;  and  was  accused  of  having  threatened  to  extort 
a  general  pardon  from  the  Viceroy,  at  the  head  of  a  thou- 
sand men.  Salcedo  himself,  however,  appears  to  have  been 
absent  at  Cuzco  when  the'  attack  was  made  on  the  mines. 
These  tumults,  accompanied  by  much  bloodshed,  continued 
until  1669,  when  the  Viceroy  Count  of  Lemos  came  to  Puno 
in  person,  and  settled  the  question  by  sending  Jose  and 
Caspar  de  Salcedo  to  Lima,  where  Jose  was  tried,  condemned, 


"  In  1GG3  the  mines  of  Laycaycota, 
Cancharani,  ami  San  Antonio  dc 
Eaquilachc,    near     Puno,     produco<l 


1,500,000  dollars'  worth  of  silver  in  one 
year !— MilK'r'a  Memoirs,  ii.  p.  2:J8. 
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and  executed.  Graspar  was  detained  a  prisoner  in  Callao 
castle. 

It  was  the  general  impression  at  the  time,  and  is  so  still  at 
Puno,  that  jealousy  and  envy  of  their  riches  occasioned  the 
persecution  of  these  men;  for  not  only  were  the  charges 
against  them  most  frivolous,  but  the  Count  of  Santistevan, 
the  predecessor  of  the  Count  of  Lemos,  had  caused  the 
Bishop  of  Arequipa  to  publish  a  general  pardon  of  all 
oflfences  in  1G66.  The  accusations  against  Josd  Salcedo  were 
that  he  went  about  with  armed  men,  took  a  seat  next  to  the 
corregidor  at  a  bull-fight  in  Cuzco,  and  neglected  to  obey  the 
order  to  come  to  Lima.^ 

A  petition  was  afterwards  sent  to  Spain,  representing  that 
the  Salcedos  were  the  victims  of  injustice,  and  not  guilty  of 
disloyalty;  that  the  Viceroy's  proceedings  were  irregular; 
and  that  the  heirs  of  the  Coimt  of  Lemos  were  bound  to 
make  reparation  for  the  evils  caused  to  tliese  deserving  men. 
The  petition  also  prayed  that  the  President  of  the  Council  of 
the  Indias  might  not  be  allowed  to  decide  the  case,  because 
he  was  related  to  the  Count  of  Lemos.^®  This  petition  seems 
to  have  received  favourable  consideration  ;  for  I  find  that  the 
son  of  Jos^  de  Salcedo  was  afterwards  created  Marquis  de  la 
Villa  Kica  de  Puno,  and  that  he  took  a  leading  part  in  subse- 
quent mining  operations. 

The  most  remarkable  part  of  this  story  is  that  on  the  day 
of  Salcedo's  death  the  mine  became  full  of  water,  and  the 
Viceroy  was  thus  disappointed '  in  his  expectation  of  suc- 
ceeding to  the  wealth  of  which  he  had  deprived  his  victim. 
This  curious  coincidence   made  a  groat  impression  on  the 


•  Compendio  del  hecho  y  ajmntami- 
enio  de  aerechos  de  FifcOy  en  la  cauta 
contra  JoM^  de  Salcedo,  $obre  las  Bediei- 
one*  y  tumuUot  del  asiento  de  ininas  de 
lAnjcocola.  Vuitele*  Variof  2,  in  tht- 
National  Li  bran'  at  IJimi. 


»«  This  wuH  Uie  Count  of  MedeUin 
who  niarritHl  Cutulina  Ponce  de  Leon, 
8ii«t('r  of  the  IhichetM  of  Gandia,  who«e 
hiinftand  ww«  brother  of  the  Coiuitevti 
of  Lcniof). 
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Indians,  which  ia  not  yet  effaced ;  and  they  Btill  point  out  a 
small  lake  or  pond  that  is  said  to  cover  the  once  rich  yein  or 
"  Veta  de  la  Candelaria.'* 

Salcedo's  son,  the  Marquis  of  Villa  Eica,  attempted  to 
reach  his  father's  source  of  wealth  by  cutting  a  horizontal 
adit  or  Bocabcn  in  the  side  of  the  hill  looking  on  lake 
Titicaca ;  and  he  is  said  to  have  penetrated  Dearly  700  yards, 
and  within  sixty  yards  of  his  father's  perpendicular  shaft; 
but  his  funds  failed  him,  and  he  died  mad.  In  spite,  however, 
of  the  filling  up  of  the  "  Candelaria,"  great  numbers  of  other 
shafts  were  sunk,  and  much  silver  was  extracted,  both  by  the 
Marquis,  and  by  other  speculators.  A  report,  dated  1718, 
mentions  as  many  as  forty-six  shafts  on  the  hills  near  Puno, 
which  were  then  being  worked.^  In  1740  a  native  company 
attempted  to  finish  the  socabon  which  had  been  commenced 
by  the  Marquis,  but  their  workmen  were  unable  to  cut 
through  the  masses  of  porphyry,  and,  after  vast  expense,  it 
was  abandoned  a  second  time. 

From  1775  to  1824  the  mines  near  Puno  yielded  ores 
worth  1,786,000  marcs  of  silver,  at  seven  to  nine  doUars  the 
marc;  the  richest  year  being  1802,  when  the  yield  was 
52,000  marcs ;  but  since  1816  it  has  been  steadily  decreasing, 
and  in  1824,  the  year  after  the  expulsion  of  the  Spam'ards,  it 
had  sunk  verv  low.  In  1826  the  inanto  mine,  to  which  the 
socabon  leads,  which  was  excavated  by  the  Marquis  of  Villa 
Eica,  was  granted  to  General  O'Brien,  a  gallant  and  enthu- 
siastic old  Irish  hero  of  South  American  independence,  who 
resumed  the  work,  but  without  any  success.  Mr.  Begg,  an 
enterprising  English  merchant,  undertook  the  completion  of 


'  Dedaracion  de  todo  lo  que  contiene  '  aciones  y  vetas^  desde  la  villa  de  Puno 
la  demoMiracion  hecha  por  he  Vehe-  en  distaticia  a  una  hgua  a  cuya  fidda 
dores  Don  Juan  Eusebio  Ximenes,  y  e^ta  la  gran  laguna  ae  Chucuito^  1718. 
Don  Valentin  CaUleron  de  la  Barca,  de  MS.  Report  at  Puno,  with  a  map,  which 
ihden  liecU,  a  Cancliarani^  Laycocota  has  unfortunately  been  h^et. 
la  (dta.  y  Laycocota  2a  haju,  sua  situ- 
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the  9ocabon  in  1830.  He  imported  expensive  machinery  from 
England,  employed  an  intelligent  engineer  named  Patterson, 
and  continued  to  work  the  manto  mine  until  1839.  He  built 
himself  a  house  furnished  with  every  English  comfort,  and  lived 
in  very  good  style ;  but  the  speculation  was  a  failure,  and  he 
left  the  country  a  poor  man  in  1840,  and  died  in  Chile. 
After  the  departure  of  Mr.  Begg,  some  Peruvian  speculators 
continued  to  work  at  the  same  mine,  but  without  any  energy  ; 
and,  at  the  time  of  M.  de  Castelnau's  visit  in  1845,  only 
thirty  workmen  were  employed.^  When  Lieut.  Gibbon, 
U.S.N.,  passed  througli  Puno  in  1851,  the  manto  was  still 
being  worked,  but  at  the  time  of  my  visit  it  had  been  entirely 
abandoned  since  1858. 

It  is  one  of  the  great  evils  arising  from  the  political  con- 
dition of  Peru  since  the  independence  that  there  is  a  complete 
want  of  confidence  in  each  other  amongst  the  moneyed 
classes,  and  an  absence,  to  a  great  extent,  of  the  spirit  of 
enterprise;  so  that  any  combination  on  a  large  scale  for 
mining,  or  other  purposes  of  a  similar  nature,  is  almost  im- 
possible. Peru  is  still  a  very  young  country,  and  there  is 
reason  to  hope  that  this  state  of  things  will  not  continue ; 
but  now  a  feeling  of  suspicion,  added  to  a  want  of  energy, 
prevents  the  formation  of  native  companies.  Thus  tlie 
manto  is  abandoned,  and  the  numerous  mines  which  once 
covered  the  hills  of  Cancharani  and  Laycaycota,  and  actually 
created  the  city  of  Puno,  which  nestles  at  their  feet,  are  not 
worked.  At  present  there  is  only  one  small  mine  at  work, 
high  up  on  the  hill  of  Cancharani,  called  the  Cachi  Vieja. 
Its  proprietor,  Don  Slanuel  Ferrandis,  is  an  upright,  intelli- 
gent, and  most  kind-hearted  old  gentleman,  who  has  had 
much  experienco  in  mining  operations ;  and  on  the  2Dth  of 


'  Tho  men  who  bn»kc  out  Xhv  orc'8 
with  pickri  got  5  riulrt  a  (Liy :  und  (> 
men  wtjrkoil  out  0  t4>  8  cwt*. of  iniiurul 


daily,  working  12  houra.    Tho  rt)«t  of 
th('  wurknieu  got  4  riulu  a-duy. 
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March  he  took  me  to  visit  the  abandoned  mmitOy  and  his  own 
works  at  Cachi  Vieja. 

About  two  miles  south  of  Puno  is  the  establishment  built 
by  Mr.  Begg,  at  the  foot  of  the  Laycaycota  mountain,  and 
facing  the  lake.     The  buildings  stand  round  a  long  court- 
yard, containing  four  trees  of  the  oliva  silvestre,  probably,  as 
the  only  trees  in  the  country,  once  carefully  tended  by  the 
former  English  residents.     There  is  a  steam-engine  which 
turns  a  large  stone  wheel,  twelve  feet  in  diameter,  for  grinding 
the  ores ;  and  the  quicksilver  was  separated  by  the  heat  of 
fires  of  llama-dung  and  tola,^  the  only  fuel  to  be  had.    In  the 
house  there  were  papered  rooms,  fire-grates,   and  English 
conveniences,  now  all  in  ruins,  and  the  rooms  used  as  stables 
for  donkeys.    At  a  short  distance  from  Mr.  Begg's  ruined 
house,  and  a  little  higher  up  the  mountain,  is  the  entrance  to 
the  £Etmous  "  Socabon  de  Vera  Cruz  "  of  the  manto  mine,  com- 
menced by  the  Marquis  of  Villa  Bica,  and  finished  by  Mr. 
Begg.     The  "  socabon "  penetrates  into  the  mountain,  in  a 
generally  south-west  direction,  for  a  distance  of  a  mile  and  a 
quarter ;  the  first  900  yards  having  a  depth  of  some  feet  of 
water,  which  is  dammed  up  at  a  little  distance  outside  the 
entrance.     This  part  of  the  gallery  is  navigated  by  an  iron 
canoe  about  a  foot  and  a  half  wide;  but  the  canal  is  so 
narrow  that  the  canoe  frequently  grates  on  both  sides  at 
once  against  the  rocks.     The  roof  of  the  excavation,  too,  is 
very  low,  and  several  times  we  actually  had  to  crouch  down 
in  the  bottom  of  the  canoe,  to  avoid  knocking  our  heads. 
Thus  we  penetrated  into  the  bowels  of  the  earth  by  this 
subterranean  navigation,  with  an  Indian  holding  a  burning 
torch  in  the  bows.     From  the  entrance,  for  about  300  yards, 
the  excavation  traverses  a  mass  of  grey  porphyry.     In  the 
000  yards  of  navigation  there  are  six  locks ;  and  when  tlie 


'  A  small  shrub  {Baccharis  Inrxirum)  often  covering  the  hills. 
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water  terminates,  the  gallery  continues  for  a  hundred  yards, 
where  there  is  an  iron  tramway  laid  down.  The  metal  was 
dragged  down  to  the  head  of  navigation  in  cars,  by  two  old 
mules,  one  of  which  had  not  seen  daylight  for  fifteen  years 
when  they  ceased  to  work  the  mine.  At  the  point  whore 
the  tramway  comes  to  an  end,  the  gallery  still  continues  for 
1200  yards ;  but  this  part  is  very  narrow  and  tortuous,  and 
the  metal  was  carried  down  to  the  cars  on  the  ba(.*ks  of 
Indians.  The  rock  at  the  extreme  end  of  the  excavation  is  a 
very  hard  green  porphyry,  with  quartz  and  veins  of  silver  ore. 

The  Cachi  Vieja  works  are  high  up  on  the  Laycaycota 
hill,  and  not  far  from  the  famous  ''Veta  de  la  Candc- 
laria."  The  mouth  of  the  shaft  is  in  a  building  opening  on 
a  courtyard,  where  women  were  sorting  the  ores  in  small 
heaps.  The  most  abundant  ore  is  called  brosa,  containing 
forty  marcs  of  silver  in  the  cajon  of  fifty  quintals  (cwts.); 
other  ores  are  called  rosider,  pavonado,  and  pclvariUa.  The 
rosicUr,  or  ruby  silver,  is  a  most  beautiful  rose-coloured 
mineral,  containing  a  considerable  quantity  of  silver.* 

Besides  Cachi  Vieja  in  the  immediate  vicinity  of  Puno, 
there  are  some  very  productive  silver-mines  at  San  Antonio 
de  Esquilache,  twenty  miles  south-west  of  that  town,  which 
have  been  worked  since  1847  by  Don  Manuel  Costas,  one  of 
the  moat  influential  citizens  of  Puno,  and  my  host  during  my 
stav  in  that  citv. 

Wool  and  silver  are  the  great  staple  products  of  th(» 
department  of  Puno;  tlu?  whole  value  of  exported  articles 
being  about  1,200,000  dollars.*'  The  population  is  rather 
under  H()0,000  souls;  tliat  of  the  town  of  Puno  liOOO.* 
Upwards  of  1,500,000  dollars  come  into  the  department 
yearly,  <'ither  in  payments  for  wool,  or  in  salaries  for  ofti- 


♦  It   yi*ldft  ftUnit   {¥i  por  cent,   of 
BilvtT. 
^  In    1><4.'»   niiHtaroanto   placcMl  the 


value  of  the  exports  at  2,500,000  dol. ! 
•  From    the    Gvografia    del    Peni. 
Lima,  1859. 
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cials,  without  coiintiiig  the  expenditure  for  the  troops ;  and 
it  is  calculated  that  more  than  half  this  sum  eventually  finds 
its  way  into  the  hands  of  the  Indians,  who  bury  it.  Thus,  in 
considering  the  mineral  wealth  of  Peru,  the  enormous  quan- 
tities of  coined  money,  and  vases  or  other  articles  made  of  the 
precious  metals,  which  have  been  buried  by  the  Indians,  must 
be  taken  into  consideration ;  for  this  practice  has  been  going 
on  since  the  time  of  the  Incas.  Now  that  the  cxurency  consists 
almost  entirely  of  the  debased  half-dollars  of  Bolivia,  if  a 
Spanish  dollar  or  any  other  good  coin  is  accidently  received 
by  an  Indian,  it  is  immediately  buried. 

The  principal  people  in  Puno,  during  my  visit,  were 
General  San  Roman,  in  command  of  the  array  of  the  South, 
an  old  man  \^ith  the  face  and  head  of  a  pure  Indian,  and 
plenty  of  white  hair  brushed  off  his  forehead,  who  has  been 
mixed  up  in  all  the  wars  since  1822,  and  from  whom  I 
received  much  information  respecting  the  Indian  rebellion 
of  Tupac  Amaru  in  1780,  and  of  Pumacagua  in  1815 ;  Sefior 
Garces,  the  Prefect ;  Don  Juan  Francisco  Oviedo ;  Don 
Manuel  Costas ;  and  Don  Manuel  Ferrandis,  the  proprietor  of 
the  mine  on  the  Laycaycota  liill.  Every  evening  there  was 
a  party  assembled  at  the  house  of  the  latter  to  drink  coflee, 
and  talk  over  the  news  of  the  day.  On  these  occasions, 
amongst  other  topics  of  conversation,  the  possibility  of  form- 
ing a  company  for  the  navigation  of  lake  Titicaca  was 
frequently  discussed.  Costas  had  first  been  struck  by  the 
immense  good  that  steam  navigation  on  the  lake  would  bring 
to  the  department  of  Puno  in  1840,  and  in  1846  he  purchased 
a  small  steamer  called  the  *  Titicaca,*  and  had  Iier  sent  out 
in  pieces.  He  sold  her  to  the  Government,  on  condition 
that  they  would  defray  the  expense  of  sending  her  up  to  tlie 
lake  ;  but  this  was  never  done.  It  is  considered  that  anv 
steamers  which  may  hereafter  be  ordered  for  this  purpose 
should  be  about  forty  tons,  drawing  four  and  a  half  feet,  with 


104  THE  FUTURE  OF  PUNO.  Chap.  VI. 

paddles  (as  a  screw  would  inevitably  foul  amongst  the  hisIk^s), 
and  accommodation  for  passengers  on  deck.  Tliey  would  take 
all  the  products  of  the  Bolivian  forests,  bark,  timber,  chocolate, 
coca,  fruit,  and  amotto,  to  Puno  ;  European  manufactured 
goods,  sugar  of  Abancay,  and  aguardiente  of  the  coast,  from 
Puno  to  Bolivia ;  provisions  and  traflSc  of  all  kinds  amongst 
the  Indians  of  the  shores ;  and  copper  of  CJoracora  to  Puno. 
Timber  in  vast  quantities  might  be  felled  in  the  forests  of 
Caravaya,  and  floated  down  the  rivers  of  Azangaro  and 
Ramiz  during  the  rainy  season,  which,  with  the  coal  on  the 
island  of  Soto,  would  famish  supplies  of  fuel.  Markets  and 
easy  means  of  communication  having  been  formed,  the  trade 
would  rapidly  increase  on  all  sides.  The  face  of  the  country 
would  be  entirely  changed ;  the  people,  finding  new  wants, 
would  become  more  civilised ;  and  Puno,  instead  of  a  city 
with  empty  silent  streets,  and  half  a  dozen  balsas  at  its 
anchorage,  would  be  a  flourishing  and  busy  port.^  These 
bright  prospects,  however,  will  require  time,  and  a  total 
change  in  the  political  condition  of  Peru,  for  their  realization 
in  a  somewhat  distant  future. 

It  is  also  a  very  important  question  whether  larches,  firs, 
and  birch-trees  might  not  be  naturalized  in  the  more 
sheltered  ravines  of  these  lofty  treeless  regions  ;  where  large 
plantations  might  be  formed  for  the  supply  of  timber  and  fuel. 
The  Indians  are  now  entirely  dependent,  for  the  framework  of 
tlieir  roofs,  on  the  crooked  poles  of  the  quehua  tree  (Polt/lepis 
tomcntella) ;  and  for  fuel  on  llama's  dung  and  the  tola  slirubs 
(Bavcharuf).  The  winters,  from  3Iay  to  September,  are  not 
nearly  so  cold  as  in  Scotland,  though  very  dry ;  and,  during 
tlie  summer  or  rainy  season,  thougli  it  is  cold,  there  is  plenty 
of  moisture.     The   introduction   of  tliese  plantations  would 


^  An    Kn;:li>liinan  liiul  a   ht'luMmiT  I  ubaTidonecl  or  broken  up ;  and  there  is 
uu  the  lukc.  but  I  believe  cihe  ii$  now  |  uo  croft  at  present  but  Uie  rued  bnlnat 
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change  the  whole  face  of  the  country,  and  the  introducer 
would  confer  an  inestimable  blessing  on  the  inhabitants. 

I  remained  for  some  time  at  Puno,  in  order  to  collect 
information,  and  come  to  a  determination  respecting  the  best 
course  to  pursue  in  the  performance  of  the  service  on  which 
I  was  employed.      The  supply  of  the  bark  of   Chinchona 
CaUsaya  trees  is  now  entirely  procured  from  the  forests 
of  Munecas,   ApoUobamba,  Yuracares,   Larecaja,   Inquisivi, 
Ayopaya,   and    the    yungm    of    La   Paz   in  Bolivia;   but 
I  found  that  the  diflSculties  in  the  way  of  making  a  col- 
lection  of   plants   and   seeds    in  these   districts   would  be 
very  great,   and   it  afterwards   turned  out  that  these  dif- 
ficulties would  have  been  insurmomitable.     As   a  consider- 
able part  of  the  revenue   of  Bolivia  is   derived   from   the 
bark  trade,  which  is  not  the  case  in  Peru,  the  Bolivians 
are  exceedingly  jealous  of  their  monopoly;  and  the  nature 
of  my  mission  was  already  suspected.    Moreover  there  was 
an  imminent  prospect  of  a  war  between  Peru  and  Bolivia ; 
a  large  army  was  massed  in  three  divisions — at  Puno  under 
General  San  Eoman,  at  Vilque  under  Beltran,  and  at  Lampa 
under  Frisancho ;  and,  as  soon  as  hostilities  commenced,  it 
would  have  been  next  to  impossible  for  a  private  person  to 
preserve  his  mules  from  seizure.     This  war  did  not  actually 
take  place,  but  Linares,  the  President  of  Bolivia,  issued  a 
decree  on  May  14th  prohibiting  all  traffic,  or  the  passage 
of  travellers,  from  one  country  to  the  other  f  a  decree  which 
was  strictly  enforced,  and  which  would   have  rendered  it 
impracticable   at  that  time  to  have  conveyed  myself  and 
companion,  with  laden  mules,  from   BoliWa  to  the   coast, 
without  long  delays  and  detentions.     One  of  the  pretexts 


*  The  Peruvian  Government  an- 
Hwereil  thi«  decree  in  a  noble  spirit,  by 
declaring  that  they  would  not  retaliiite, 
but,  OQ  Uio  ooQti&ry,  woidd  asdst  oom- 


nierciol  traffic  between  the  two  coun- 
tries by  every  means  in  their  power. 
Linares  rescinded  Ids  barbarous  edict 
on  October  17tb. 
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for  this  threatened  war  is  perhaps  the  most  extraordinary 
that  has  ever  been  aUeged  in  modem  times;  namely,  that 
the  Bolivian  Government  persisted  in  coining  and  deluging 
Peru  with  debased  half-dollars.  A  strange  way  of  settling 
a  financial  difficulty ! 

While  these  objections  weighed  against  an  attempt  to 
collect  plants  in  the  forests  of  Bolivia,  I  found  that,  with 
regard  to  the  chinchona  forests  of  the  Peruvian  province 
of  Caravaya,  on  the  fix)ntier  of  Peru  and  Bolivia,  the  facilities 
for  such  an  enterprise  would  be  much  greater.  I  had  reason 
to  believe,  though  I  afterwards  found  myself  in  error,  that, 
as  there  was  no  bark  trade  in  Peru  of  any  importance,*  no 
jealousy  would  be  felt  at  the  nature  of  my  mission.  Any 
hostile  proceedings  on  the  Bolivian  frontier  would  not 
materially  affect  the  route  between  the  Caravaya  forests 
and  the  coast ;  and,  above  all,  Caravaya  is  much  nearer  and 
more  accessible,  as  regards  an  available  seaport,  than  any 
part  of  the  chinchona  forests  of  Bolivia.  This  latter  point  was 
of  the  very  greatest  importance,  because  success  depended 
chiefly  on  the  rapidity  with  which  the  plants  could  ho 
conveyed  across  the  frozen  plains  of  the  cordilleras.  I 
knew  from  Dr.  Weddell  that,  though  the  bark  trade  from 
Caravaya  has  now  ceased,  and  bark  from  that  district  is 
of  no  market  value,  owing  to  a  foolish  habit  of  adulteration 
amongst  speculators  in  former  times,  yet  that  young  plants, 
and  trees  bearing  fruit,  of  the  Chinchona  Calisaya,  and  other 
valuable  species,  were  abundant  in  the  forests  of  that  j)ro- 
vince,  as  far  north  as  the  valley  of  Sandia. 

I,  therefore,  after  much  anxious  consideration,  determined 
to  proceed  direct  from  I^uno  to  the  forests  of  Caravaya. 

During  my  stay  at  Puno  I  had  opportunities  of  examining 


*  All  the  bark  8hippc<l  at  Islay  is 
smuggled  acroM  the  Bolivian  fron- 
tier ;  Axica  \»  tlio  recogni8e<l  port  of 


Bolivia ;  and  the  bark  exported  from 
Pftyta  comes  from  the  neighbouring 
republic  of  Ecuador. 
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some  ioteresting  ruins,  and  of  collecting  iiaformation  respect- 
ing th^  Indian  population  of  Peru,  especially  with  regard  to 
the  great  insurrections  of  Tupac  Amaru  and  Pumacagua  in 
1780  and  1815,  Much  of  this  information  is  quite  new ;  and 
I,  therefore,  trust  that  a  description  of  ancient  ruins  near 
Puno,  and  an  account  of  some  of  the  most  stirring  events 
connected  with  the  Indians  since  the  Spanish  conquest,  may 
prove  of  sufficient  general  interest  to  justify  a  halt  on  the 
toad  to  the  chinchona  forests,  and  a  brief  digression  from  the 
principal  subject  of  the  present  work. 
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The  Aymara  Indians  —  Their  antiquities  —  Tiahuanaco  —  Coati  —  Billastani 

— Copacabana. 

The  region  which  is  drained  by  rivers  flowing  from  the 
maritiine  cordillera  and  the  eastern  range  of  the  Andes  into 
lake  Titicaca  consists  of  elevated  plateaux,  seldom  less  than 
13,000  feet  above  the  sea,  which  were  orginally  inhabited 
by  the  Aymara  race  of  Indians,  a  people  differing  in  some 
respects  from  the  Indians  of  Cuzco  and  further  north,  and 
whose  civilization  dates  from  a  period  far  anterior  to  that 
of  the  Incas.  Their  language  is  different  from  the  Quiehua 
of  the  Incas,  though  evidently  a  sister  tongue,  and  it  is  still 
spoken  by  the  Aymara  Indians  from  Puno  to  the  centnil 
parts  of  Bolivia,  including  aU  the  shores  of  lake  Titicaca. 
I  did  not,  however,  observe  much  difference  between  the 
Indians  of  Puno,  who  speak  Aymara,  and  the  Quichua 
Indians  of  Cuzco.  The  men  are,  perhaps,  somewhat  stouter ; 
but  they  are  the  same  race  in  all  essential  points. 

The  lake  of  Titicaca,  the  great  feature  in  the  region 
inhabited  by  the  Aymara  Indians,  is  about  eighty  miles 
long  by  forty  broad  ;  being  by  far  the  largest  lake  in  South 
America.  It  is  divided  into  two  parts  by  the  peninsula  of 
Copacabana;  the  southern  division,  called  the  lake  of 
Huaqui,  being  eight  leagues  long  by  seven,  and  united  to 
the  greater  lake  by  the  strait  of  Tiquina.  A  number  of 
rivers,  which  are  swollen  and  of  considerable  volume  during 
the  rainy  season,  flow  into  the  lake.  The  largest  of  these 
is  the  Bamiz,  which  is  formed  by  the  junction  of  the  two 
rivers  of  Pucara  and  Azangaro,  and  enters  the  lake  at  its 
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north-west  comer.  The  Suchiz,  formed  by  the  rivers  of 
Cavanilla  and  Lampa,  also  flows  into  the  lake  on  its  north 
side,  as  well  as  the  Yllpa  and  Ylave ;  while  on  the  eastern 
side  are  the  rivers  Huarina,  Escoma,  and  Achacache,  all 
flowing  from  a  low  lateral  chain,  parallel  with  the  great 
eastern  Andes,  whose  gigantic  peaks  of  Ulimani  and  Sorata 
form  the  principal  feature  of  the  views  from  all  parts  of  the 
lake.  Much  of  the  water  thus  flowing  in  is  drained  off  by 
the  great  river  Desaguadero,  which  flows  out  of  the  south* 
west  comer,  and  disappears  in  the  swampy  lake  of  Aullagas, 
in  the  south  of  Bolivia ;  and  perhaps  a  greater  quantity  is 
taken  up  by  evaporation;  for  the  volume  of  water  which 
flows  in  during  the  rainy  season,  when  the  sun  travels 
north,  is. drunk  up  again  when  the  tutelar  deity  of  the 
lake  returns,  between  April  and  September.*  Indeed  it 
is  evident  that  the  waters  are  steadily  receding,  under  the 
combined  influence  of  evaporation  and  of  the  sediment 
brought  down  by  the  rivers.  Lake  Titicaca  is  very  deep 
in  some  places,  the  deepest  part  being  on  the  Bolivian 
side;  but  in  others  it  is  so  shoal  that  there  is  only  just 
room  to  force  the  balsas  through  the  rushes.  The  winds 
blow  from  the  eastward  all  the  year  round,  sometimes  in 
strong  gales,  so  as  to  raise  a  very  heavy  sea,  during  the  day- 
time ;  but  at  night  they  are  occasionally  westerly.  Along  the 
western  shore  there  are  acres  of  tall  rushes,  and  the  east 
winds  blow  all  the  dead  rushes  to  the  western  side,  mixing 
with  the  living  beds,  and  forming  a  dense  tangled  mass. 
The  lake  abounds  in  fish  of  very  peculiar  forms,  and  in 
aquatic  birds. 

The  principal  islands  of  the  lake  are  those  of  Titicaca 
and  Coati,  near  the  peninsula  of  Qopacabana ;  that  of 
Campanario  in  the  east,  opposite  the  town  of  Escoma,  and 
nine   miles   from   the   shore;    Soto,   also    in   the    northern 


'  Evaporation,  however,  goes  on  at  all  seaijons,  bwing  to  the  exoessivo  ele- 
vation of  the  waters. 
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part,  which  is  said  to  contain  coal ;  ^  and  Esteves,  in  the 
bay  of  Puno,  where  the  patriot  prisoners  were  confined  by 
the  Spaniards  during  the  war  of  independence ;  besides  a 
small  archipelago  in  the  lake  of  Huaqui. 

A  very  ancient  civilization  existed  on  the  shores  of  lake 
Titicaca  long  before  the  appearance  of  the  first  Inca  of  Peru  ; 
the  principal  remains  of  which  are  to  be  found  at  Tiahuanaco,^ 
near  the  southern  shore  of  the  lake  of  Huaqui.  An  extensive 
tract  is  here  covered  by  huge  blocks  of  carved  stone.  It  was 
with  much  regret  that  I  was  obliged,  by  my  duty,  to  give  up 
my  intention  of  visiting  these  interesting  remains.  SI.  de 
Gastelnau  mentions  two  colossal  statues  of  a  man  and  a 
woman,  crowned  with  a  kind  of  turban ;  a  colossal  head  and 
a  lizard  carved  on  blocks  of  stone  ;  a  great  conical  artiiicial 
hill ;  and  a  monolithic  doorway,  the  upper  part  of  which  is 
covered  with  very  curious  sculpture.  In  the  centre  there  is 
a  figure,  probably  representing  the  Sun,  and  on  each  mlo 
a  number  of  figures  all  turned  towards  it,  with  wings,  and 
sceptres  in  their  hands :  those  on  one  side  with  their  heads 
crowned,  and  those  on  the  other  with  heads  of  griffins,  and 
the  boilies  adorned  with  garlands  of  hmnan  heads.*  All  who 
have  visited  these  ruins  consider  tliem  to  be  of  a  distinct 
character  from  those  of  Cuzco,  and  other  works  of  the  Incas. 
The  stomas  are  more  richly  carved,  and  many  of  them  have 
been  united  by  means  of  a  metal  poured  into  transverse 
grooves.  M.  de  Castelnau  considers  that  the  chief  chanic- 
teristic  of  Ayuiara  ruins  is  the  minute  detail  in  the  carving 
on  tlie  stones,  while  that  of  the  Incas  consists  in  the  grand 
simplicity  of  tlie  masonry.* 


-  S<»  8uy  the  iK.*oplt'  of  Puno,  but 
the  inland  in  all  liiiufttonc. 

*  Tilt'  lutmo  iri  nK»n*  ni(Kiem  ;  jriven, 
UH  tnulitioii  nlatt-H,  l»v  ono  of  tlu'  Iii»i>«. 
who  Iiuium'imhI  to  Ik?  i'iKtuupi'<l  Ihto 
whin  u  rhaiumi  «»r  iuf»»w»iip'r  arrivtil 
with  oxtmoniiimn'mpidity  kim\  Cuz(<o. 
Till*  Inni  i\<-hiiiiuHl,  '*  Tia-huauaro ! " 


"  Ik'  sojited,  O  Himnao<» ! "—  the  huan- 
m*o  ht'inp  the  Hwifl^ht  aniiiml  in  Vvni. 

*  The  Himloo  p<k1  Siva  in  ulw)  re- 
im'Htntetl  with  a  nt^ckliwo  i>f  human 

*  For  (iehoriptions  of  tlu*  ruins  at 
C'lUMMK  Ktf  my  n>mier  work,  Cuzat  utul 
Linta^  chap.  iv.  aiid  v. 
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measures  six  feet  by  three.'  The  other  tower  was  apparently 
exactly  similar,  but  it  is  now  in  a  very  ruinous  state. 

Besides  these  more  remarkable  edifices,  the  table-land  is 
covered  with  other  towers  of  rough  unhewn  stone  and  earth, 
and  there  are  the  remains  of  two  square  edifices  built  of  Cyclo- 
pean stones.  The  fallen  parts  of  the  towers  were  covered  with 
masses  of  bright  yellow  compositae  called  mnchoy  and  a  purple 
solanum  •  and  they  were  frequented  by  the  creepers  called 
haccacUoy  little  green  paroquets,  a  small  quail  calle^  pucu- 
jnicu,  and  the  little  ground-dove  cullca  ;  numbers  of  biscache 
rabbits  burrowed  in  the  ruins,  while  two  or  three  lordly  cora- 
quenques  soared  in  circles  over  the  table-land.  After  carefully 
examining  the  old  towers  of  Sillustani,  I  passed  the  night  in 
a  very  small  hut,  close  to  the  lake  of  Umayu,  the  waters  of 
which  were  smooth  as  glass,  an  island  in  the  centre,  and  blue 
ranges  of  mountains  capped  with  snow  in  the  distance.  To 
get  into  the  hut  it  was  necessary  to  go  on  hands  and  knees, 
the  doorway  being  only  three  feet  high,  with  a  hide  door 
stretched  on  a  wooden  frame.  •  The  hut  was  built  of  rougli 
stones  and  thatched  with  barley-straw  ;  but  inside  there  was 
a  hospitable  welcome  and  good  cheer :  the  old  Indian  who 
dwelt  there,  and  his  young  daughter,  providing  excellent 
boiled  potatoes,  cream-cheese,  and  fresh  milk. 

The  ruins  of  Tiahuanaco,  and  on  the  islands  in  the  lake, 
and  the  towers  of  Sillustani,  are  the  principal  remains  of 
ancient  Aymara  civilization.  Nothing  is  known  respecting 
the  people  who  raised  these  imperishable  monuments,  except 
that,  iu  the  middle  of  the  eleventh  century,  a  man  and 
woman,  declaring  themselves  to  be  children  of  the  Sun,  aro 
said  to  have  first  appeared  on  the  shores  of  tlie  great  lake, 
and,  marching  north,  to  have  founded  the  empire  of  the  Incas. 


7  Tlio  lizard  nppoars  it)  Lave  been  a 
fiivourit*'  ilfvico  um(>ngt»t  the  ancient 
Ayiiiiini.'*.    TIkto  in  ulao  one  carve<l on 


a  blcx;k  of  stone  amongst  the  ruins  of 
Tiah  liana  oo. 
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The  circumBtance  that  Manco  Ccapac,  the  first  Inca  of  Peru, 
originally  appeared  in  the  country  of  the  Aymaras,  has  led  to 
the  belief  that  he  was  himself  a  chief  of  that  nation ;  but  I  am 
more  inclined  to  the  opinion  that  he  was  one  of  a  band  of  ad- 
venturers who  had  been  brought  from  Asia,  or  her  vast  archi- 
pelago of  islands,  by  the  westerly  winds  of  the  South  Pacific, 
and  the  southerly  breezes  of  the  coast,  to  the  port  of  Arica ; 
that  he  thence  made  his  way  to  the  banks  of  the  great  lake, 
where  he  became  indoctrinated  in  the  religion  of  the  people ; 
and  that,  for  some  reason,  he  continued  his  wanderings,  until 
he  finally  collected  a  sufficiently  numerous  following  to  found 
an  independent  state  at  Cuzco.  It  seems  certain,  from  em- 
blems found  carved  upon  the  ruins,  and  from  tradition,  that 
the  worship  of  the  Sun  and  Moon  was  established  amongst 
the  Aymaras  for  ages  before  the  conquest  of  their  country  by 
the  Incas  of  Cuzco. 

It  was  not  for  several  generations  after  the  foundation 
of  the  empire  of  the  Incas,  that  their  conquests  were 
extended  over  the  Aymara  nation  of  the  CoUao;  and  it 
was  not  until  about  the  middle  of  the  eleventh  century 
that  the  country  on  the  shores  of  lake  Titicaca  became  part 
of  the  great  empire  whose  centre  and  capital  was  at  Cuzco. 
From  that  time  the  islands  of  Titicaca  and  Coata,  and 
the  peninsula  of  Copacabana,  became  the  most  sacred  and 
venerated  spots  within  the  dominions  of  the  Incas ;  as  the 
localities  where  their  great  progenitor  Manco  Ccapac  was 
believed  to  have  made  his  first  appearance. 

Copacabana  means  "  the  place  of  a  precious  stone,"  ccpa 
being  a  precious  stone,  and  cavana  a  place  where  anything 
is  seen."  A  rock  called  Titicaca  gave  its  name  to  the 
island  and  lake:  titi  being  Aymara  for  a  cat,  and  caca  a 


^  The  idol  of  CoiNicalmna  was  made 
of  u  Ix'UiitifuI  hUw  Btone,  hoiicf  thi' 
iiHiiio.     It  hml  un  ugly  human  hi^ad, 


and  n  fitth's  body,  and  it  wan  adored  as 
the  (lod  of  the  Lake. 
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rock,  for  on  this  rock  a  cat  is  said  to  havo  sat  with  fire 
shooting  from  its  eyes.*  In  Quichua  tUi  means  lead.  On 
this  rock,  which  is  at  the  west  end  of  the  inland  of  Titicaoa/ 
there  was  an  altar  where  the  Aymaras  adoreil  the  Sun,  and 
near  it  there  were  three  idols  joined  in  one,  called  Apu  Ynti 
(the  Chief  Sun),  Churip  Ynti  (the  Son's  Sun),  and  Yntip 
Huauqui  (Brother  of  the  Sun).  The  Inca  Tupac  Yupanqui 
(A.D.  1439-75)  founded  a  palace  and  a  village  about  lialf 
a  league  from  the  rock,  and  established  a  convent  of  virgins 
there.* 

The  island  of  Coata,  a  league  to  the  eastward  of  Titicaca, 
was  dedicated  to  the  Moon,  the  name  being  derived  from 
Coyata,  the  accusative  of  Coya,  a  queen  ;  tlie  Moon  ranking 
as  wife  to  the  Sun.  The  ruins  of  the  Accla  huasi^  or  con- 
vent of  virgins,  on  Ckmta  island,  are  120  feet  long,  the 
interior  being  divided  into  numerous  cells,  with  rows  of 
niches  in  the  walls.  They  are  now  overshadowed  by  quefiua- 
trees,  whose  dark  foliage  adds  to  the  sombre  melancholy  of 
these  silent  memorials  of  the  past.  On  both  the  ishinds 
there  were,  in  the  time  of  the  Incas,  large  establishments  of 
Virgins  of  the  Sun,  who  were  divided  into  three  grades, 
according  to  their  beauty.  The  most  lovely  were  called 
Ghuayruro;  the  next  Yurac  Aclla,  or  white  maidens;  and 
the  plain  ones  Pace  Aclla^  or  l>east  maidens.  Each  grade 
was  governed  by  a  Mamaccna  or  nurse,  and  an  Apu-panaca 
or  governor  lived  near  the  convent,  who  guarded  it,  and 
supplied  its  inmates  with  provisions.  The  occupations  of 
the  virgins  were  weaving,  embroidery,  and  brewing  sacri- 
ficial chicha,  to  be  poured  out  on  the  altar  of  the  deity.' 


'  Ctiliincha.  i  Don  Pubia,  who  governed  the  islaml 

>  Facing  tlie  road  on  the  mainland,  •  of  Titicaca,  und(*r  the  Spuniardit,  in 
between  Juli  and  Ponuita.  '  A.n.  1()21. 

'  He  nominated  Apn  Inoi  Sucrio,  a  '  Fmy  Alonzo  KamaA  mvfl  tliat  in 
g^nduon  of  the  Inoi  Viro<'<M>lia,  anGo-  1611  an  ohl  woman,  aged  120  yitirn, 
vernor ;  wlio  was  fatlier  of  Apu<>iialco  ;  die<l  at  Viacha,  a  day's  journey  from 
Yupanqui,  tlie  )Lcrandfath<*r  of  Don  j  La  Paz,  who  eonfessied  that  i»he  had 
Alonzo  Viraooclia  Inca,  and  bin  brother     \>oon  a  Vinjin  of  the  Sun. 
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After  the  conquest,  the  Spanish  Viceroys  handed  over  the 
proyince  of  Chucuito,  and  the  islands  in  the  lake,  to  the 
Dominican  fiiars,  who  succeeded  in  introducing  far  grosser 
and  more  degrading  superstitions  amongst  the  Indians  than 
they  had  ever  practised  on  the  islands  of  Titicaca  and  Coata ; 
and  in  establishing,  on  the  adjacent  peninsula  of  Copacabana, 
a  shrine,  the  pretended  sanctity  of  which  attracted  devotees 
and  rich  presents  from  all  parts  of  Spanish  America. 

Its  origin  appears  to  have  been  as  follows : — A  member 
of  the  family  of  the  Incas,  named  Francisco  Titu  Yupanqui, 
not  having  money  enough  to  buy  an  image  of  the  Virgin  for 
his  church,  painted  a  very  bad  picture,  and  the  cura,  Antonio 
de  Almeida,  either  to  please  the  Indian,  or  because  there 
were  few  images  or  pictures  in  the  country,  allowed  it  to 
be  placed  near  the  altar.  But  the  next  cura,  Antonio  de 
Montoro,  seeing  that  it  caused  more  laughter  than  devotion, 
ordered  it  to  bo  put  in  a  comer  of  the  sacristy.  The 
poor  artist  then  went  to  Potosi  to  learn  to  paint,  and,  after 
much  labour,  he  succeeded  in  completing  a  picture  which, 
the  moment  it  was  placed  in  the  church  at  Copacabana, 
began  to  work  miracles.  It  was  set  up  in  1583,  and  the 
Inca  painter  died  in  1608.  The  first  thing  the  picture 
did  was  to  banish  all  devils  out  of  the  province,  and  to  cure 
many  Indians  of  their  diseases ;  and  its  fame  became  so  great 
that  in  1588  the  Count  of  Villar,  viceroy  of  Peru,  solemnly 
delivered  it  to  the  care  of  the  Augustine  friars  by  a  royal 
edict  Between  1589  and  1652  it  is  said  to  have  performed 
186  miracles.  One  Alonzo  de  Escote,  for  favours  received, 
saved  up  money  for  the  purpose  of  giving  the  Virgin  a  lamp, 
and  at  length  he  presented  the  richest  then  to  be  found  in  the 
Spanish  colonies,  twenty  feet  long,  with  sockets  for  as  many 
candles  as  there  are  days  in  the  year,  all  of  solid  silver. 
Even  as  late  as  1845,  when  Dr.  Weddell  saw  the  church, 

it  was  very  richly  gilt 

I  2 
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"  Other  images,"  says  Father  Calancha,  "  in  Europe  and 
Asia  perform  miracles  in  their  own  towns  or  provinces,  but 
this  picture  of  Copacabana  performs  them  all  over  the  new 
world,  and  in  parts  of  Europe  !"* 

Thus  the  Spanish  conquerors  supplied  the  Aymara  Indians 
of  the  shores  of  lake  Titicaca  with  an  object  of  devotion  in 
the  shape  of  this  old  picture;  which  was  to  replace  their 
former  simple  worship  of  the  Sun  and  Moon  on  the  sacrod 
islands  of  the  lake.  It  will  be  interesting  to  examine  briefly 
the  way  the  Spaniards  treated  the  people  they  subjected,  in 
other  respects,  and  to  glance  at  the  kind  of  government 
which  they  substituted  for  the  mild  rule  of  the  Incas. 

The  forefathers  of  the  present  Aymara  Indians  established 
a  civilization  of  which  we  have  no  record  save  the  8i)rnt 
evidence  of  those  cyclopean  ruins  which  have  just  been 
described.  Subsequently,  for  nearly  four  centuries,  froui  tlie 
middle  of  the  twelfth  to  the  sixteenth,  they  formed  a  ]Mirt  of 
the  empire  of  the  Incas,  and  their  land  was  then  calli'd 
CoUasuyu.  During  this  period  the  Incas  followed  their 
constant  policy  of  superseding  the  language  of  the  conquered 
land  by  their  own  more  polished  Quichua ;  and  they  so  far 
succeeded  that  the  Aymara,  which  once  extended  aud  was 
spoken  all  over  the  CoUao,  as  far  as  the  pass  of  Ayaviri,  on 
the  road  to  Cuzco,  has  been  entirely  sui)erseded  in  airjMirts 
north  of  Puno  by  the  Quichua,  and  is  now  only  8i)oken 
between  Puno  and  Ia  Paz,  and  farther  south.  Nevertheless 
the  people  enjoyed  a  long  period  of  tranquillity  and  prosperity 
during  the  happy  rule  of  the  Incas,  and  the  })opulation  con- 
tinued to  increase.  With  the  introduction  of  Spanish  rule 
a  blight  fell  upon  them :  and  we  shall  now  see  how  the 
beneficent  laws  of  the  sovereigns  of  Castile  were  administere<l 
by  their  imworthy  servants. 


*  Cronicti    Moralizwhi   th    la    Priy- 
rinritt   iM   Pern,   *W    Orri#»«   ih    Stin 


Aijtittin^  IHtr  fi  Padre  Fray  Anttmio  »/*• 
hi  CalaiwJta,     Limit,  1G58. 
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CHAPTER    VIII. 

THE  PERUVIAN  INDLA.NS : 

Their  condition  under  Spcmiah  colonial  rule. 

In  reviewing  the  deplorable  results  of  Spanish  domination 
in  South  America,  it  may  at  once  be  conceded  that  the 
legislation  which  originated  from  the  councils  of  the  kings 
of  Castile  was  always,  except  in  matters  connected  with 
religion,  remarkable  for  beneficence  and  liberality  in  all 
that  concerned  the  natives ;  and  that,  in  the  words  of  Mr. 
Helps,  "  those  humane  and  benevolent  laws,  which  emanated 
from  time  to  time  from  the  Home  Government,  rendered  the 
sway  of  the  Spanish  monarchs  over  the  conquered  nations  as 
remarkable  for  mildness  as  any,  perhaps,  that  has  ever  been 
recorded  in  the  pages  of  history."  ^  It  may  also  be  allowed 
that  the  Viceroys  of  Peru  were  generally  earnest  and  zealous 
statesmen,  who  conscientiously  strove  to  enforce  the  regula- 
tions which  they  from  time  to  time  received  from  the  council 
of  the  Indies. 

But  it  was  almost  as  impossible  for  the  viceroys  to  exercise 
efficient  personal  supervision  over  the  government  of  so 
enormous  a  country,  while  residing  at  Lima,  as  it  would 
have  been  if  they  had  remained  at  the  coimeil-table  in  Seville ; 
and  their  subordinates  were,  as  a  body,  untrustworthy, 
extortionate,  rapacious,  and  often  remorselessly  cruel.  Thus 
the  benign  laws  of  the  Spanish  kings  became  a  dead  letter  in 


'  Mr.  Merivale,  in  his  Colonization  I  as  tliat  respecting  tiie  Indians,  tiie  loss 
awl  Colonies,  says,  **  It  must  bo  ad-  ;  of  her  Western   empire   would   have 
mitte<l  that,  hiid  the  legislation  of  S()ain     been  an  unmerited  visitation.** 
in  other  respects  been  as  well  coneeivtHl 
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South  America,  and  the  natives  groaned,  for  three  centuries, 
under  a  yoke  which  crushed  them  to  the  earth,  and  converted 
vast  tracts  of  once  thickly  populated  country  into  uninhabited 
deserts. 

Yet  the  humane  intentions  of  the  Spanish  government, 
and  the  labours  of  the  Peruvian  viceroys,  were  not  wholly 
without  results ;  and  it  is  partly  due  to  them  that  a  system 
of  worse  than  African  slavery  was  not  established  in  Peru, 
and  that  the  native  race  has  not  long  ago  become  entirely 
extinct. 

At  the  time  of  the  Spanish  conquest  Pizarro  was  emjww- 
ered,  in  1529,  to  grant  "  e^icomiendas,'*  or  estates,  to  his  fellow- 
conquerors,  the  inhabitants  of  wliich  were  bound  to  pay  tribute 
to  the  holders  of  the  grants ;  and  in  153G  these  encomiendas 
were  extended  to  two  lives.  The  consequent  exactions  and 
cruelties  were  so  intolerable  that  the  good  Las  Casas,  and 
other  friends  of  the  Indians,  at  length  induced  the  Enij^eror 
Charles  V.  to  enact  tlie  code  so  well  known  as  the  "  New 
Laws,"  in  1542 ;  by  wliich  the  encomiendas  were  to  pass 
immediately  to  the  Crown  after  the  death  of  the  actual 
holders ;  all  officers  under  government  were  proliibited  from 
holding  them ;  all  men  who  had  been  mixed  up  in  tlu^  civil 
wars  of  the  Pizarros  and  Almagros  were  to  be  deprived  at 
once ;  a  fixed  smn  was  to  be  settled  as  tribute  to  be  paid 
by  tlie  Indians;  and  all  forced  {)ersonal  labour  was  abso- 
lutely forbidden. 

The  promulgation  of  these  benelicent  laws  excited  a  howl  of 
furious  execration  from  the  conquerors, — the  wolves  who  were 
thus  to  l)e  draggc^l  away,  when  their  fangs  were  actually  iixe<l 
in  the  flesh  of  their  victims.  Gonzalo  Pizarro  rose  in  rebellion 
in  Peru,  and  defeated  and  killed  Blasco  Xuilez  de  Vela,  the 
viceroy  who  had  arrived  to  enforce  these  "New  Laws;** 
whili'  the  mon»  i)olitic  Bi*lalcazar,  at  Popayan,  though  pro- 
fe.s^iiig  obedience,  «*ont rived  to  evade  the  execution  of  his 
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orders,  after  a  fashion  whieli  gave  rise  to  the  well-known 
saying — "  se  obedece,  pero  no  se  cumple " — "  he  obeys,  but 
does  not  fulfil."  Their  unpopularity  was  so  great  that  it  was 
considered  unsafe  to  persist  in  the  attempt  to  enforce  them, 
and  they  were  revoked  in  1545.  The  President  Gasca  re-dis- 
tributed the  "  encorniendas  "  in  1550,  and  they  were  granted 
for  three  lives  in  1629.  Gasca,  who  showed  more  regard 
for  his  own  safety  and  convenience  than  for  the  public  ser- 
vice, arranged  that  his  settlement  of  the  encorniendas  should 
not  be  promulgated  until  he  had  sailed  for  Spain,  and  he 
suspended  the  law  prohibiting  the  forced  personal  service  of 
the  Indians.  The  latter  enactment,  however,  was  boldly  pro- 
mulgated by  the  Judges  of  the  Koyal  Audience  in  1552,  and 
was,  as  might  have  been  expected,  immediately  followed  by 
a  fennent  amongst  the  conquerors  and  a  formidable  rebel- 
lion. Finally  the  Marquis  of  Caiiete  arrived  in  Peru,  as 
viceroy,  in  1554  ;  and,  by  a  mixture  of  severity  and  prudent 
conciliation,  trod  out  the  last  sparks  of  revolt  amongst  the 
Spaniards. 

In  1508  the  viceroy  l)on  Francisco  de  Toledo  established 
the  s)'8tem  under  which  the  native  population  of  Peru  was 
professedly  ruled  for  the  two  succeeding  centuries.  Toledo 
was  a  bigot,  without  pity,  and  inexorably  cruel.  Justice 
or  humanity  had  no  weight  with  him  if  they  stood  in  the 
way  of  any  policy  which  he  deemed  to  be  advisable,  as 
was  shown  in  the  judicial  murder  of  the  young  Inca  Tupac 
Amaru.  But  he  was  a  faithful  servant  of  his  sovereign, 
and  resolutely  determined  to  enforce  the  edicts  of  the 
Council  of  the  Indies;  a  statesman  of  considerable  ability 
and  untiring  indtlstry.  He  was  so  prolific  in  legislation  that, 
on  the  subject  of  coca-cultivation  alone,  he  issued  seventy 
ordinances;  and  future  viceroys  referred  to  his  rules  and 
enactments  as  to  a  received  and  authoritative  text-book.  The 
viceroy  Marquis  of  Blontes  Claros,  in  1615,  declared  that 
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"  all  future  rulers  of  Peru  were  but  disciples  of  Francisco  do 
Toledo,  that  great  master  of  statesmanship." 

By  his  Libra  de  Tasaa,  or  Iteok  of  Rules,  Toledo  fixed  the 
tribute  to  be  paid  by  the  Indians,  exempting  all  men  under 
the  ago  of  eighteen,  or  over  that  of  fifty.  The  Indians  wore 
governed  by  native  chiefs  of  their  own  i)eople,  whose  duty  it 
was  to  collect  the  tribute,  and  pay  it  in  to  the  Spanish  eor- 
regidor  or  governor  of  the  ])rovince,  as  well  as  to  exercise 
subordinate  magisterial  functions.  These  chiefs,  called 
Curacas  in  the  time  of  the  Incas,  were  ordered  by  Tole<lo 
to  be  named  Caciques,  a  word  brought  from  tlie  West  Indian 
islands  ;*^  and  under  them  there  were  two  other  native  officials 
— the  Pichca-pachacaSj  placed  over  500  Indians,  and  the 
PacJiacaa  over  100.  These  offices  were  inherited  from  father 
to  son,  and  their  possessors  enjoyed  several  privileges,  such 
as  the  exemption  from  arrest,  except  for  grave  offences,  and 
they  received  a  fixed  salary.  The  native  Caciques  were  often 
men  of  considerable  wealth ;  some  of  them  were  members  of 
the  royal  family  of  the  lucas  ;  they  were  free  from  the  pay- 
ment of  tribute  and  from  jiersonal  service ;  and  thus  occupied 
jK)8ition8  of  importance  amongst  their  countrymen.^  They 
wore  the  same  dress  which  distinguished  the  nobles  of  the 
Inca's  court,  consisting  of  a  tunic  called  uncu,  a  rich  mantle 
or  cloak  of  black  velvet  called  yacoHa,  intended  as  mourning 
for  the  fall  of  their  ancient  rulers ;  and  those  of  the  familv  of 
the  lucas  addeil  a  sort  of  ct)ronet,  whence  a  red  fringe  of 
alpaca- wcM»l  descended  as  an  emblem  of  nobility.  This  head- 
dress was  called  mascapaycha.  They  had  pictures  of  the 
Inciis  in  their  houses,  and  encouraged  the  periodical  festivals 
in  memory  of  their  beloved  sovereigns,  when  plays  were 
enacted,  and  niounifid  music  was  produced  from  the  national 


*  OthcFH  Hiiy  tliut  tliu  wonl  Cacique 
wa«  bnmirlit  fnwn  tlw  Old  WorM  by 
th(*  SiniiiianlH,  and  tlmt  it  W  a  c*<irni|>- 


tion  of  til*'.  And>i<*  SAWWi.  !  Madrid. 


■  IViiuNJ  of  Et)quilaclie*8  d(«{Nddi, 
A.I).  1018,  Xu.  «,  |».  344,  II.  ,^3.  MS. 
diviNitoht'tf  iu  Uie  iiatioiud  libmr)*  at 
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instminentSy  drums,  trumpets,  clarions,  and  pututus,  or  sea 
shells.^  All  these  customs  were  left  unchanged  by  Toledo, 
and  the  system  so  far  resembles  that  which  now  prevails  in 
the  Dutch  colony  of  Java.^ 

But,  in  addition  to  the  tribute,  the  amount  of  which  as 
established  by  Toledo  was  not  excessive,  and  which  was 
rendered  still  less  objectionable  to  the  Indians  from  being 
collected  by  their  native  chiefe,  there  was  the  mita  or  forced 
labour  in  mines,  manufactories,  and  farms,^  which  became 
the  instrument  of  fearful  oppression  and  cruelty.  Toledo 
enacted  that  a  seventh  part  of  the  adult  male  population  of 
every  village  should  be  subject  to  the  mita,  and  ordered  that 
the  Caciques  should  send  these  mitayos,  as  they  were  called, 
to  the  public  squares  of  the  nearest  Spanish  towns,  where 
they  might  be  hired  by  those  who  required  their  services ; 
and  laws  were  enacted  to  regulate  the  distance  they  might  be 
taken  from  their  homes,  and  their  payment.^  It  appears, 
however,  that  this  seventh  part  of  the  working  men  who  were 
told  off  for  forced  labour  was  exclusive  of  those  employed  in 
the  mines,  so  that,  even  in  theory,  the  mita  condemned  a  large 
fraction  of  the  population  to  slavery." 

There  was  a  class  of  Indians,  numbering  about  40,000 
souls  in  the  time  of  Toledo  (1570),  called  YanaconaSy  who 
were  scattered  over  Peru,  and  forced  to  work  on  the  lands  of 


*  See  the  Bentence  of  deatli  pjwsed 
tm  the  Inctt  Tupuc  Ainani  in  1782,  by 
the  Visitador  Arechis  in  which  the  ubc 
of  the^ie  drctwefl,  and  the  celebration  of 
festivals  and  plays,  are  proliibited  for 
the  future. 


"  The  Marquis  of  Montes  Claro8  de- 
rives tlie  word  mila  from  tlie  Quidiua 
miita,  "time,"  and  says  tliat  the  mita 
was  estjibUshed  to  prevent  idleness, 
and  for  the  good  of  tlie  Indians! — 
Memorias,  i.  p.  21. 


*  8ee  Moneys  Java,  i.  p.  215,  where  j  •*  lieport  of  the  Viceroy  Prince  of 
there  is  an  account  of  the  position  and  '  Esquilache,  1620.  This,  however,  is 
functions  of  the  native  **  Regents."  I  not  quite  clear  :   it  is  more  probable 

•  The  pay  of  an  Indian  was  usually  tliat  Indians  were  hiwlessly  torn  from 


1  rial  (iki.)  a  week  in  the  fanns,  and 


their  homes  t^i  work  in  the  mines  when 


20  rials  (about  lOs.)  in  the  mines.   But  j  the  mita  of  a  seveutli  did  not  yield 
the  miners  kept  Imck  a  third  of  the  i  a  sufficient  number  of  labourers.     In 
IniUan's  wages,   nominally  to  form  a     North  Peru  the  jiroportion  was  a  sixth, 
fund  to  {Kiy  for  his  rc*tuni  to  his  home     and  in  Quito  a  tifth. 
at  the  end  of  his  peri<xl  of  s<»rvice. 
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Spaniards,  or  as  domestic  servants.  They  may  have  been 
descendants  of  captives  in  war,  or  of  persons  who  had  been 
condemned  to  slavery  in  the  time  of  the  Incas,  and  thus 
became  the  property  of  the  conquerors;  but  in  1(301  an 
enactment  was  promulgated  to  ameliorate  their  condition, 
and  fix  the  terms  of  their  service.* 

In  matters  connected  with  religion  the  Spanish  legislators 
allowed  of  no  temporizing  policy.  All  signs  of  idolatry  must 
disappear,  and  with  the  new  religion  came  additional  exac- 
tions, in  the  shape  of  fees  for  masses,  burials,  and  christenings. 
Toledo  enacted  many  laws  for  the  suppression  of  the  old 
religion  of  the  Incas :  any  Indian  who  married  an  idolatrous 
woman  was  to  receive  one  hundred  stripes,  *'  because  that  is 
the  punishment  which  they  dislike  most ;"  the  people  were 
prohibited  from  using  surnames  taken  from  the  names  of 
birds,  beasts,  serpents,  or  rivers,  which  was  their  ancient 
custom ;  and  no  Indian  who  had  been  punished  for  idolatr}\ 
joining  in  infidel  rites,  or  dancing  the  dance  called  arihua, 
could  be  appointed  to  hold  any  public  office.*® 

On  the  whole,  however,  the  legislation  of  the  Spanish 
kings,  and  the  rejwrts  of  the  viceroys  of  Peru,  display  an 
earnest  desire  to  protect  the  Lidians  from  tyranny,  and  to 
render  their  condition  tolerable.  In  1(315  the  Marquis  of 
jMontcs  Claros  impressed  on  his  successor  the  importance  of 
obliging  all  classes  of  Spaniards  to  treat  the  Indians  well,  and 
of  chastising  oppression  with  rigour.  In  1G81  the  Count  of 
Castellar  states  that  one  of  the  points  most  dwelt  upon  in  the 
instructions  given  to  the  viceroys,  and  in  repeated  royal 
enactments,  was  the  humane  treatment  of  the  Indians ;  and 


*  Monie»  (,'hinw  dnwribes  tht-in  ui*  should   dfgenorate   into   8lavi»ry,  tin* 

IiKliaiiH  (Uimii'ili'<l  on  tht*  ebtutos  or  in  kin^,   in   u   ceiiula  of  IGUl,  dei'lart**! 

(hr  liouMHof  S]Miniunlm  like*  M'niintH;  tliat  thi'y  witi*  tixt*,  and  dt-hiitHl  that 

their  nuiMrrn pviii;;  tluni  fuiNl, flotlu-H,  thi^  bhould  Ik*  nuulc  known  to  thcni. 

and  a  hit  of  lan<l,  and    {laying  thiir  -   Mvmvrinn,  \.  p.  27. 

trihut*'   for   thi-ni.      IaM    tht*    H>>ti'ni  *••  Onltnanzafy  No.  34,  12,  140. 
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be  declares  that  he  always  sought  to  enforce  these  orders 
from  the  day  that  he  landed  in  Peru ;  and  words  to  the  same 
effect  are  to  be  found  in  the  reports  of  most  of  the  other 
viceroys.* 

But  side  by  side  with  these  evidences  of  the  good  inten- 
tions of  the  Government,  is  the  testimony  of  the  viceroys 
that  their  efforts  to  comply  with  these  beneficent  orders,  and 
enforce  these  humane  laws,  were  fruitless,  and  rendered  of  no 
effect  by  the  unworthiness  of  their  subordinates ;  and  almost 
all  complain  of  the  rapid  depopulation  of  the  country.  In 
1620  the  Prince  of  Esquilache  reported  that  "  the  arm  of  the 
viceroy  was  not  powerful  against  the  negligence  and  mal- 
administration of  the  corregidors ;"  in  1681  the  Count  of 
Castellar  said  that  he  had  to  correct  and  punish  the  excesses 
both  of  the  corregidors  and  the  curas ;  in  1697  the  Duke  of 
La  Palata  speaks  of  the  depopulation  of  the  villages  and 
towns,  caused  by  the  forcible  detention  of  the  Indians  to  work 
at  the  mines,  in  cloth  and  cotton  workshops,  and  in  farms ; 
and  another  viceroy  attributes  the  rapid  depopulation  of 
the  country  to  the  same  causes,  and  also  to  drink,  and 
urges  a  closer  supervision  of  the  conduct  of  the  corregidors 
and  curas. 

I  have,  in  a  former  work,  given  a  brief  account  of  the 
treatment  of  the  Indians,  and  of  the  way  in  which  the  laws 
intended  for  their  defence  were  evaded ;  from  the  evidence 
of  the  brothers  UUoa,  who  were  commissioned  to  make  a 
special  and  secret  report  on  the  subject  to  the  King  of  Spain 
in  1740.^  I  have  since  collected  abundant  testimony  to  the 
same  effect,  printed  and  in  manuscript,  both  at  Madrid  and 


*  Especially  in  those  of  tlie  Count  of  InilianH.   Thf  proceedings,  still  in  ^IS., 

Allia  tie  Li»te  in  ItWjO.     In  SepteuilxT  raay  bo  seen  in  tlie  national  libnir}'  at 

of  that  year  this  viceroy  aswnibled  h  Tiina. 

Junta,  in  olnilienee  to  an  order  from  2  Cuzro  aiid  Linuit  chap,  vii.,  from 

Spain,  to  consult  respi'ctinjc  tlit»   in-  tlie  Notiviae  Secretas  of  the  Ullous. 
tftruction  ami  good   treatment  of  tlie 
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in  Peru  ;  but  I  have  only  space  for  a  few  brief  notes,  which 
must  serve  to  illustrate  this  part  of  the  subject 

The  mines  of  Potosi  were  supplied  with  labourers  from  the 
nearest  provinces,  by  enforcing  a  mita  of  a  seventh  of  the 
adult  male  population.  In  1573  this  mita  consisted  of 
11,199  Indians,  in  1620  of  4249,  and  in  1678  of  1674,^  a 
decrease  which  marks  the  rapid  depopulation  of  the  country  ; 
and,  at  the  latter  date,  when  tlie  authorities  at  Potosi  failed 
to  rt^ceive  a  suflBeient  number  of  labourers  by  the  ordinary 
mita,  they  kidnap{)ed  people  in  their  homes,  and  on  the  roads, 
and  carried  them  off  to  forced  labour  in  the  mines.  The  law 
was  that  the  mitaya%  should  be  paid  for  coming  and  going, 
and  that  they  should  not  be  forced  to  work  at  night ;  but 
these  laws  were  habitually  set  at  nought,  and  Potosi  became 
an  exliausting  drain  to  the  surrounding  country.* 

The  mines  of  Huancavelica,  which  supplied  the  quick- 
silvor  necessary  for  extracting  the  silver  of  Potosi  from 
its  ores,*  also  desolated  the  ten  adjoining  provinces.  In 
1()45  the  mita  or  seventh  part  of  the  adult  male  popu- 
lation amounted  to  620,  and  in  1678  to  only  Z7)A  In- 
dians. The  mita  was  a  service  wluch  was  abhorred  and 
dreaded  by  the  people,  and  mothers  maimed  the  anns  and 
lejw  of  their  children  to  deliver  them  from  this  slavcrv. 
Don  Juan  de  Padilla  relates  that,  in  16r)7,  when  he  was  at 
Santa  Lucia,  in  the  province  of  Lucanas,  he  saw  the  women 
of  the  village  go  out  to  assist  each  other  in  sowing  their  iicldn, 
and,  at  the  (»nd  of  their  labour,  they  returned  hand  in  hand, 
singing  a  most  melancholy  song,  and  lamenting  the  cruel 
fate  of  their  husbands  and  brothers,  who  were  slaving  in  the 


^  II.  J).  IJ04  uf  the  MnuttriuM  lit  hm 
Vireye*.  lint  no  aifc  it&leuliition  can 
Ik*  uuuli*  roHp«i*tin^  tlii'  at'tuiil  populii- 
ti(»n  fn>iii  thtw  iiuiuKth. 

*  Pajnief  VanVwi.  No.  4.  MS.  in 
llu'  lil>nir}'  at  lima. 

^  Tli<>  Hnuilpunation  ^ith  qiiU'k>ilvt'r 


wan  iutniiluoiHl  at  Potoid  by  Vt'IascH) 
in  1571.  Tlu*  qnickHilviT  was  m-nt  down 
from  liuuKiivclicu  Ut  the  |x>rtof  i'hin- 
olui,  tliefif*t>  to  Ariea  by  seat,  atnil  fiMm 
Arit-a  over  th<»  iHtnlilhni  to  VoUtt*\. 
HviHtri  nj  the  Vriuce  of  Einiuiluvhf. 


Chap.  Vni.  OPPRESSION  IN  THE  OBRAJES.  125 

mines  of  Huancayelica,  while  they  were  obliged  to  work  in 
the  fields  like  men.  They  declared  that  when  a  man  was 
once  taken  for  the  mita  his  wife  seldom  or  never  saw  him 
again,  unless  she  went  herself  to  the  place  of  his  torments.^ 

The  oppression  of  the  owners  of  6braje8  or  manufactories  of 
coarse  woollen  and  cotton  cloths,  in  enforcing  the  mitaSy  was 
as  crushing  as  that  of  the  miners.  Tliese  people  employed 
men,  called  gtiatacos,  to  hunt  the  Indians,  and  drive  them  into 
the  obrajes.  If  they  could  not  find  the  particular  men  for 
whom  they  were  in  search,  they  took  their  children,  wives, 
and  nearest  neighbours,  robbed  them  of  all  they  possessed, 
and  frequently  violated  the  women  and  young  girls.'  The 
masters,  in  the  obrajeSy  then  forced  their  victims  to  get  deeply 
in  debt  to  them,  and  thus  obtained  an  excuse  for  keeping 
them  in  perpetual  slavery.  In  many  obrajea  there  were 
Indians  who  had  not  been  outside  the  walls  for  forty  years 
and  upwards.  The  law  was  that  the  natives  should  be  free 
from  tribute  and  personal  service  until  they  attained  the  age 
of  eighteen ;  but  it  was  the  general  practice  to  drag  children 
from  their  homes  at  the  ages  of  six  or  eight,  force  them  to 
work  hard  at  twisting  woollen  and  cotton  threads,  and  flog 
them  cruelly.® 

Thus  the  work  of  depopulation  went  on  until,  in  1622, 
many  encomiendas  which  originally  contained  a  thousand  adult 
male  Indians,  and  yielded  eight  thousand  dollars  of  tribute, 
were  reduced  to  a  hundred ;  yet  these  unfortunate  survivors 
were  forced  to  continue  the  payment  of  the  original  tribute, 
or  to  render  personal  service  instead.  There  was  an  etKio- 
mienda  in  Huanuco  where  the  Indians  had  i)aid  more  than  one 
hundred  thousand  dollars  over  and  above  what  was  legally 
due,  during  fifty  years.* 

®  Carta  iohre  trahajo»,  agravios^  y  '      "  Papeles  Varios.    No.  4.     MS. 
injugticias  que  jHultcen  lot  Indios  del        ^  MS.  in  Lima  libniry. 
Peru;  pc>r  Don  Juan  fl»*  Padilla,  1657.        '  ManifeaiodelM  agracioi^que  jKuIr- 
— MS.  Ill  tlic  National  Lihmrv  at  Lima,    ceit  hn  IndioB. — MS.  at  rinui. 
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It  may  well  be  asked  of  what  use  were  the  humane  and 
beneficent  laws  enacted  by  the  kings  of  Spain  if  this  was  the 
way  in  which  they  were  universally  evaded  by  corregidors, 
curas,  and  Spanish  settlers  of  all  ranks?  The  caciques 
sorrowfully  watched  the  gradual  extinction  of  their  people, 
perhaps  secretly  hoped  for  an  opportunity  of  revenge,  but 
were  without  power  to  prevent  the  cruel  oppression  which 
they  deplored,  though  they  did  not  neglect,  from  time  to 
time,  to  protest  against  the  lawless  exactions  and  cruelties  of 
the  Spaniards.^ 

But  the  Indians  did  not  endure  their  fate  without  occa- 
sional attempts  at  resistance.  On  one  occasion  the  people  on 
the  western  shore  of  lake  Titicaca  rose  against  the  mita  of 
Potosi,  and  retreated  amongst  the  bed^of  rushes  on  the  sliores 
of  the  lake,  which,  in  some  places,  are  nine  leagues  long  and 
one  broad.  In  the  midst  of  these  rushes  there  was  an  island, 
whence  secret  lanes  were  cut  through  the  tangle<l  mass 
which  the  fugitives  navigated  in  their  balsas.  Secure  in  their 
retreat,  they  continued  to  make  inroads  on  the  Spanish 
towns  near  the  lake,  until  at  last,  in  1632,  the  viceroy  Coimt 
of  Chinchon  ordered  his  nephew,  Don  Rodrigo  de  Castro,  to 
chastise  them.  Five  of  their  leaders  were  captured  and  hung 
at  Zepita,  and  their  heads  were  stuck  on  the  bridge  over  the 
Desaguadero.  This  only  exasperated  the  Indians,  who 
elected  a  brave  and  enterprising  leader  named  Pedro  Laime, 
and,  suddenly  attacking  the  bridge  over  the  Desaguadero, 
they  carried  oflf  the  heads  of  their  former  chiefs.  The 
S[)aniards  marched  along  the  shore  and  waded  to  some  islets, 
while  the  Indians  hovered  round  them  in  their  balsas,  and 
prevented  tliem  from  advancing  further.  At  length  the 
Sjmnish  troops  were  embarked  in  twenty  balsas,  and  came  in 
sight  of  the  hostile  squadron  commanded  by  Laime.     The 


»  Fnfi^ii.  iii.  p.  242-833. 
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Indians  went  in  and  out  of  the  lanes  of  rushes  only  known 
to  themselves,  baffled  their  oppressors,  and  cut  off  several  of 
the  Spanish  balsas.  A  party  of  cavalry  advancing  into  the 
swampy  ground  was  suddenly  surrounded  and  cut  to  pieces, 
the  Indians  only  losing  three  men.^ 

Thus  the  fugitive  Indians  retained  their  liberty  for  many 
years  in  these  inaccessible  fastnesses  of  lake  Titicaca,  and  the 
Augustine  friar  Calancha  conlesses  that  **  the  rebellion  was 
caused  by  the  injustice  and  tyranny  of  the  Spaniards,  who 
forced  the  Indians  to  work  without  pay,  and  seized  on  tlieir 
goods." 

This  was  not  a  solitary  instance  of  rebellion,  though,  on  the 
whole,  the  Indians  endured  their  cruel  fate  with  meekness 
and  long  suffering.  Yet  they  are  not  a  mean-spirited  people, 
and  at  length  they  showed  their  oppressors  that  it  was  pos- 
sible to  press  the  yoke  down  too  hard  even  for  their  powers 
of  endurance. 

The  tribute,  the  mita,  the  exactions  of  the  curas,  and  the 
alcabala,  or  excise  duties,^  were  all  patiently  borne ;  but 
another  method  of  extortion,  the  "  repartimiento^^  or  "  repartOy^^ 
at  length  exhausted  the  patience  of  the  over-tasked  Indians. 
The  reparto  was  a  system,  ostensibly  for  distributing  European 
goods  to  the  Indians,  which  was  converted  into  a  means 
of  wholesale  robbery  by  the  Spanish  corregidors,  and  finally 
led  to  a  general  rebellion.  An  Indian  chieftain  thus  describes 
the  reparto  system : — *'  Abandoning  their  souls  for  their 
avarice,  the  corregidors  have  the  assurance  to  distribute 
(repartir)  by  force,  and  against  all  reason,  baize  and  cloths 


2  Cidancha. 

3  In  1591  a  duty  of  2  per  cent,  was 
placed  on  all  merchandise,  and  5  ptT 


that  of  supplying  the  people  with  Eu- 
ropean goods  at  a  reasonablo  price.  I 
use  tlie  wonl  reparto  in  future,  to  dia- 


cent.  on  coca.— Beport  of  the  Prince  of    tinguish  this  sYBtem  from  tliat  of  the 
Eequilacltey  1620.  |  repariimieiito  during  the  earlier  period 

*  Tliis  system  of  repartimienlos  or  '  of  Si)anish  domina^on  in  Peru,  wliich, 
reparto^  whs  also  intrcKluced  in  tlie  j  with  the  same  word,  had  a  very  difter- 
first  instance  \^ith  a  benevolent  intent,  '  ent  meaning. 
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worth  two  rials  for  one  dollar,  and  in  the  same  proportion 
witli  knives,  needles,  dice,  pins,  (*ards,  trumpets,  rings,  and 
pewter  mirrors,  which  are  all  quite  useless  to  the  Indians ; 
besides  velvets  and  silks,  which  the  poor  people  cannot  use ; 
for  they  are  obliged  to  dress  in  the  coarsest  clothes,  to  sleep 
on  beds  of  rags,  and  feed  on  roots ;  while  the  corregidors  and 
their  dependants  commit  the  most  unjust  extortions  and 
outrages.  They  even  exceed  the  legal  quantity  of  repartos 
assigned  to  their  respective  provinces ;  for  example,  that  of 
Tinta  was  ordered  to  be  112,500  dollars,  and  the  corregidor 
made  it  500,000  dollars,  as  was  proved  by  his  books  and 
papers."*  General  del  Valle,  who  commanded  the  troo])s 
employed  to  put  down  Tupac  Amaru's  rebellion,  complaino<l 
that  the  avarice  of  the  corregidors,  in  recovering  their  claims 
on  the  Indians  for  repartos,  was  such  that  they  refused  him 
the  aid  of  their  people  in  pacifying  the  country.  Tlioir 
obstinacy  and  avarice,  he  declared,  had  readied  to  such  a 
point  that,  if  they  were  informed  that  the  rebels  had  reached 
the  very  suburbs  of  their  towns,  they  would  ratlier  sc^e  ihv 
defeat  of  the  king's  troops  than  send  away  a  single  Indian 
who  might  owe  them  a  yaixl  of  clotli.* 

Tliis  imblusliing  dishonesty  and  extortion,  which  was 
winked  at  by  the  Royal  Audience  at  Lima,  the  highest  court 
of  judicial  appeal,  drove  the  Indian  population  to  a  state  of 
desjx^ration,  which  only  requin^d  a  spark  to  set  it  in  a  bhize. 
Tlie  humane  laws,  and  the  elaborate  system  of  legislation  for 
till*  Indians,  had,  after  200  years  of  hopeless  inefliciency, 
ended  in  this.  Tlie  careful  enactments  to  limit  the  amount 
of  tribute,  to  prevent  the  Indians  from  suffering  by  forctxl 
personal  service,  the  laws  of  ecclesiastical  councils  to  protect 
them  from  the  exactions  of  the  curas,  the  benevolent  inten- 
tions evinced  in  declaring  all  Indians  to  be  minors  in  tlie  eye 


*  In/ttrmf  /mw  Dietjo  TujHir  simnru.  I      •  I/etU-r  fn>m  Gon.  dv\  Vullt*  !«•  two 
— Aztnutftrii.   <)<•!.  IH.  17K1.     AnKi'li«  .  I  fri««nd*<  at  Limn,  Oct.  H,  1781. 
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of  the  law,  the  "  residenciaa,'^  or  arrangements  for  examining 
the  conduct  of  every  official  at  the  close  of  his  term  of  oflBce ; 
all  these  provisions,  which  have  justly  called  forth  the  praise 
of  Mr.  Helps,  Mr.  Merivale,'  and  other  modem  writers,  had 
become  dead  letters,  absolutely  and  hopelessly,  towards  the 
end  of  the  last  century.  The  laws  remained  the  same,  but 
they  were  habitually  set  aside  by  those  whose  duty  it  was  to 
administer  them.  The  tribute  fixed  for  villages  when  they 
contained  a  thousand  men  was  continued  the  same  when  the 
population  had  decreased  to  a  hundred ;  ^  the  mita  was  enforced 
so  mercilessly  that  whole  districts  were  left  without  a  single 
adult  male  inhabitant;^  the  curas  extorted  exorbitant  fees 
from  their  victims,  in  spite  of  the  law ;  ^  and  the  judges,  who 
were  sent  to  take  the  *' residenciasj*  received  bribes  to  over- 
look all  offences,  and  usually  handed  over  the  complaints 
which  were  submitted  to  them  to  the  oflScials  who  were  com- 
plained of  in  exchange  for  a  sum  of  money,  the  price  of  their 
silence.^  These  evils  were  long  borne  patiently ;  but  when 
the  shameless  enormities  of  the  Repartos  were  superadded, 
the  poor  remnant  of  the  descendants  of  the  subjects  of  the 
Incas  at  length  rose  as  one  man  against  their  oppressors. 

There  were  not  wanting,  amongst  the  Spaniards  in  Peru, 
as  well  as  amongst  the  native  Caciques,  many  good  and 
humane  men  who  raised  their  voices  against  the  lawless 
cruelty  of  the  majority  of  the  officials,  and  earnestly  warned 
the  Grovemment  of  the  inevitable  consequences.  Don  Ventura 
Santalices,  the  Governor  of  La  Paz,  devoted  his  time  and 
fortune  to  the  cause  of  the  oppressed  Indians,  and  was 
appointed  to  a  seat  in  the  Council  of  the  Indies,  but  he  was 


'  Colonization  and  Colonies^  p.  6  and 
p.  283  (jwU). 

^  Papeles  Varios,  No.  4. — MS.  at 
Limn. 

^  Manifesto  de  Don  Juan  de  Padilla. 
— MS.  at  lima. 

*  Sumario  del   Conrilio    TL,    Pro- 


vincial en  Lima^  1567.  Also,  letter 
from  Dr.  Juan  Mobcoso,  Bishop  of 
Cnzco,  July  20,  1782,  MS.;  and  in 
the  collection  of  Angelis. 

'  Practiea  de  visitas  y  RetidetwiaSt 
Naples,  1696;  and  Papeles  Varias, 
No.  4. 
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poisoned  on  bis  arrival  in  Spain:  the  energetic  remon- 
stranees  of  Bias  Tupac  Amaru,  a  descendant  of  the  Ineas, 
caused  him  also  to  be  summoned  to  Spain,  where  he  obtained 
promises  of  many  concessions,  but  he  was  assassinated  at  sea, 
during  the  return  voyage :  and  the  names  of  other  bold  and 
fearless  defenders  of  the  Indians  deserve  to  be  recorded,  such 
as  Don  Manuel  Arroyo,  Don  Ignacio  Castro,  Don  Agustin  do 
Gurruchategui,  Bishop  of  Cuzoo,  and  Don  Francisco  Campos, 
Bishop  of  La  Paz. 

But  their  remonstrances  bore  no  fruit,  and,  in  1780,  the 
Corregidor  of  Cliayanta  having  exacted  three  repartos  in  one 
year,  an  Indian  chief,  named  Tomas  Catari,  set  the  example 
of  revolt;  thousands  flocked  to  his  standard,  and  to  tliose 
of  his  brothers  Damaso  and  Nicolas ;  in  a  few  months  the 
whole  of  Upper  Peru  (the  modem  Bolivia)  was  in  revolt,  and 
an  army  of  Indians  under  Julian  Apasa,  a  baker  of  Hayohayo 
near  Sicasica,  besieged  La  Paz.^  At  the  same  time  there 
was  an  uneasy  feeling  at  Cuzco  and  throughout  Peru,  and 
whisi)er8  of  a  conspiracy  amongst  the  Indians.  Don  l^edro 
Sahuaraura,  the  Cacique  of  Oropesa,  near  Cuzco,  reported 
that  one  Ildefonso  del  Castillo  had  solicited  him  to  join  the 
conspiracy ;  suspicion  was  thrown  on  several  other  influential 
Indians ;  and  in  June  1780  this  Castillo,  Bernardo  Tambo- 
huacto,  the  Cacique  of  Pissac,  and  six  others,  were  put  to 
death  at  Cuzco.*  In  the  following  November  the  Cacique 
Jose  Gabriel  Condorcanqui,  better  known  as  Tupac  Amani, 
raised  the  standard  of  revolt,  and  the  last  desperate  stniggle 
for  liberty  was  commenced  by  the  descendant  of  the  Incas,* 

**  It  would  be  difficult,"  says  Dean  Funes,  "  to  find  in  the 
history  of  revolutions  one  more  justifiable  and  less  fortunatt* 


3  Si'O  Tt^mple'8  TravtU  in  Peru  for 
an  uutlu'iitic  account  of  Uie  rfbi'llion 
c»f  tlif  Catoirin  in  UpiK.»r  IVru,  and  tlie 

*  n<IM»rt  of  tho  C'<ii))il«lo  of  Ciizcu, 


January,  1784,  MS. ;  uIm)  in  Nut.  ii  to 
20  of  the  Muteo  Erudite  of  Cuzih*, 
July.  iaS7. 

*  lA'ttvT  from    MoMXMo,    Ditihop  of 
Cuzco,  M8. 
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than  that  of  Tupac  Amaru.  America  had,  in  those  days, 
become  the  theatre  of  the  most  wide-spread  tyranny;  but 
the  Indians  of  Peru  were  those  on  whose  necks  the  yoke 
weighed  heaviest  MUob  and  repartos  were,  in  Peru,  the 
deadly  plagues  of  Spanish  invention,  which  devoured  the 
human  race."* 

I  am  enabled  to  give  a  more  correct  and  circumstantial 
account  of  the  great  rising  of  the  Peruvian  Indians  in  the 
end  of  the  last  century  than  has  yet  appeared  in  Europe ; 
although,  as  this  interesting  subject  is  a  digression  from  the 
main  purpose  of  the  present  work,  I  shall  be  obliged  to  com- 
press my  narrative  within  the  narrow  limits  of  one  or  two 
chapters.^  In  tliis  brief  sketch  of  the  state  of  the  Peruvian 
Indians  under  Spanish  rule,  I  have  endeavoured  to  establish 
the  fact  that  Tupac  Amaru's  rebellion  was  justified  because 
the  oppression  of  his  people  had  become  intolerable,  and 
because  all  law  was  set  at  defiance  by  the  Spanish  officials. 
He  protested,  not  against  the  tyranny  of  the  laws,  but  against 
the  infringement  of  laws,  and  the  oppressive  acts  done  in 
spite  of  the  laws,  by  those  whose  duty  it  was  to  administer 
them. 

In  writing  on  this  subject  one  is  apt  to  be  carried  away  by 
indignation  against  the  Spanish  rulers  in  South  America; 
yet,  if  we  look  round  at  the  systems  of  colonization  pursued 
by  other  European  nations,  it  will  bo  foimd  difficult  to  say 
who  has  a  right  to  cast  the  first  stone.  The  Spanish  colonies, 
however,  cannot  properly  be  compared  with  those  modem  Eng- 
lish settlements,  to  which  thousands  of  the  labouring  classes 
have  emigrated,  and  either  annihilated  the  natives,  or  fenced 


*  Eutayo  de  la  HiUoria  civil  del  Pa- 
raguay, Buettos  Ayre$^  y  Tucuman^  por 
el  Jh'.  Don  Gregorio  Fune9t  Dean  de  la 
Santa  Iglesia  Catedral  de  Oordova. — 
Buen(jH  Ayrcs,  1817,  4  vols,  torn.  iii. 

Sp.  242-333.     Thiu  work  contaiiui  a 
etailctl  ond  very  interesting  account 


of  the  insorrcctiona  of  Tupac  Amaru, 
and  of  the  Cutaris  in  Upper  Peru. 

7  An  account  of  the  copious  materials 
from  which  my  information  respecting 
Tupac  Amaru  is  derived  will  be  found 
in  a  note  at  the  beginning  of  the  fol- 
lowing chapter. 
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them  off  by  a  system  of  reserves  and  isolation.  No  European 
labouring  class  was  introditeed  into  Soutli  America;  tlic 
Indians  still  continued  to  be  the  cultivators,  the  shepherds,  and 
the  artizans ;  and  the  Spaniards  were  merely  the  dominant 
race.  This  state  of  things  is  more  allied  to  the  conditions 
which  now  exist  in  British  India  or  Dutcli  Java,  and  there 
is  thus  no  analogy  between  the  South  American  settlements 
and  any  British  colony  in  the  proper  acceptation  of  the 
word. 

Yet  to  Spain  the  credit  is  due,  in  spite  of  numerous  short- 
comings, and  notwithstanding  the  oppression  of  her  subordi- 
nates, of  having  endeavoured  to  establish  the  wisest,  the  most 
humane,  and  the  only  successful  system  of  treating  natives 
of  an  inferior  race.  It  is  certain  that  such  a  race  must  either 
continue  to  form  the  mass  of  the  popolution,  amalgamate 
with  their  conquerors,  or  be  annihilated.  The  two  former 
of  these  three  alternatives  were  adopted  in  Peni,  partly  from 
natural  causes,  but  partly  also  owing  to  tlie  incessant  exer- 
tions of  the  earlier  Spanish  viceroys,  and  of  the  "  Defendc^rs 
of  the  Indians ;"  and  this  result  was  achieved  in  spite  of  the 
oppression  and  cruelty  of  their  subordinates.  The  Indians 
liave  continued  to  form  the  labouring  class  of  Peru ;  amal- 
gamation has  taken  place,  to  a  very  large  extent,  with 
Euro{)eans ;  and  the  native  race  has  thus  been  preserved 
from  extinction."  In  the  English  colonies,  on  the  other 
hand,  owing  to  the  influx  of  settlers  of  the  lalnmring  class, 
the  aborigines  have  either  been  exterminated,  or,  through  a 
system  of  isolation,  are  rapidly  and  inevitably  advancing  on 
the  melancholy  roa<l  to  final  annihilation. 

But  it  was  the  intention  of  the  Spanish  system  to  d(i 
more  for  the  aboriginal   race   than  merely  to  preserve   it 


"  "Nativf  rnc(*  miwt  in  evt-iy  in- 
stAiutr  cither  ]MTiHli,urbcuinaIgniiuit4xl 
with  the  ^nenil  iHipuliitioii  <if  their 


countrj'." — Meri\'aK''H  Coloniet  awl  rv>- 
lonixatian,  p.  r»10. 
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from  extinction.  By  adopting  a  system  of  tutelage,  as 
regarded  the  Indians,  the  Spanish  Grovemment  endeavoured 
to  defend  them,  in  legal  matters,  from  the  superior  intelli- 
gence of  a  more  civilized  race;  and  Mr.  Helps  points  out 
that  it  is  hardly  possible  to  carry  legislation  further,  in  &vour 
of  any  people,  than  by  considering  them  as  minors  in  the 
eye  of  the  law,  in  order  to  protect  them  from  being  imposed 
upon  in  their  dealings  with  their  conquerors.®  The  opposite 
plan,  which  has  been  adopted  in  some  of  the  English  colonies, 
of  making  native  tribes  equal  to  Europeans  in  the  eye  of 
the  law,  is  a  mere  mockery,  and  cannot  by  any  possibility 
exist  in  reality.^ 

It  may  then  be  readily  allowed  that  the  intentions  of  the 
Spanish  Grovemment  towards  the  Indians  were  humane  and 
just ;  that  their  legislation  was  invariably  marked  by  tender- 
ness and  concern  for  the  subject  race ;  and  that  their  policy, 
had  it  been  carried  into  effect,  was  far  more  wise  and 
generous  than  that  by  which  modem  nations  have  generally 
been  influenced  in  dealing  with  the  aborigines  of  their 
colonies.  But  I  think  I  have  clearly  shown  that,  through 
the  unworthiness  of  their  subordinates,  this  policy  was  only 
very  partially  enforced ;  that  the  cruelty  and  oppression  of 
the  colonial  officials  at  length  became  insufferable ;  and  that 
no  cause  could  be  more  just  than  that  in  which  Tupac  Amaru, 
the  last  of  the  Incas,  at  length  drew  his  sword. 


^  Spanish  Conquest  in  America,  iv.  p.  368. 
I  Colonies  and  Colonization,  p.  522. 
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CHAPTER    IX. 

NARRATIVE  OF  THE  INSURRECTION  OF  JOS^  GABRIEL  TUPAC 

AMARU.  THE  LAST  OF  THE  INCAS. 

The  basin  of  lake  Titicaca  is  bounded  on  the  north  by  the 
mountains  of  Vilcanota,  which  unite  the  maritime  cordillera 
with  the  Eastern  Andes,  and  the  river  of  Vileama^'u  rises  in 
these  mountains,  and  flows  north  tlirough  a  fertile  and  well- 
peopled  valley,  which  is  covered  with  fields  of  Indian  corn. 
The  road  from  Puno  to  Cuzco,  after  crossing  the  Vilcurlota 
range  by  the  ptiss  of  Santa  Kosa,  descends  the  valley  of  the 
Vilcamayu,  passing  through  the  towns  of  Marangani,  Sicuani, 
Caclui,  Tinta,  Checacupe,  Quiquijana,  and  Urcos ;  and  then 
leaves  the  river  near  Oropesa,  and  ascends  a  valley  for  three 
leagues  to  the  city  of  Cuzco.  On  either  si<le  of  the  ravine  of 
Vilcamayu  are  lofty  table-lands,  which  only  yield  potatoes  and 
quinoa ;  the  wild  hills  are  covered  with  coarse  grass,  often 
weighed  down  with  snow ;  and  in  several  places  there  are 
large  Alpine  lakes.  Uninviting  as  this  bleak  region  appears, 
it  still  contains  several  Indian  villages,  ruled  in  1780  by 
native  caciques,  who  were  subject  to  the  corregidor  of  Tinta, 
in  the  valley.  The  principal  villages  under  the  jurisdiction 
of  Tintii  in  this  cold  and  lofty  district  are  Sangarara,  Lanqui, 
Pampamarca,  Suiimani,  Yanaoca,  and  Tungasuca — the  latter 
of  which  was  the  homo  of  Tupac  Amaru.  It  is  a  small  vil- 
lage, with  a  few  patches  of  potatoes  and  quinoa  round  it,  near 
the  banks  of  a  wild-lookhig  lake,  with  rocky  mountains  rising 
abruptly  from  the  water.  ^ 
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Jos^  Gabriel  Condorcanqui  or  Tupac  Amaru,^  the  son  of 
the  Cacique  Miguel  Tupac  Amaru  by  his  wife  Bosa  Noguera, 
was  bom  at  Tinta  in  the  year  1742,  and  baptized  at  Tunga- 
suca,  the  birthplace  of  his  father.^  He  claimed  to  be  the 
representative  of  the  family  of  the  Incas,  as  fifth  in  lineal 
descent  from  Tupac  Amaru,  the  son  of  the  Inca  Manco,  who 
was  judicially  murdered  by  the  Viceroy  Toledo  in  1571. 

The  young  Jos^  received  the  first  rudiments  of  his  educa- 
tion from  two  neighbouring  clergymen,  Antonio  Lopez,  Cura 
of  Pampamarca,  a  native  of  Pctnama,  £tnd  a  man  of  consi- 
derable talent ;  and  Carlos  Bodriguez,  Cura  of  Yanaoca,  a 
native  of  Guayaquil.  At  a  very  early  age,  however,  he  was 
sent  to  the  Jesuit  college  of  San  Borja  at  Cuzco,  which  had 
been  established  for  the  education  of  young  Indian  chiefs. 
He  is  said  to  have  been  particularly  noticed  by  the  professors 
for  his  close  application,  capacity,  and  excellent  disposition ; 
and  his  scholastic  acquirements  were  not  inconsiderable.  He 
spoke  Spanish  with  fluent  accuracy,  and  his  vernacular 
Quichua  with  peculiar  grace.^ 


'  Amaru  means  serpent  in  Quichua, 
and  Tupac  royal  or  excellent.  Tupac 
also  may  be  the  participle  of  Tapani, 
I  rend. 

Seqxjnta  are  frequently  carved  in 
relief  uu  the  masonry  of  Inca  edifices. 

*  Those  particulars  are  given  by 
the  monk  Gonzalez,  in  his  Hietoria 
de  lo  aoaecido  en  Paucartainbo,  a  nar- 
rative still  in  MS. ;  besides  which, 
the  materials  for  tlie  history  of  the 


by  Padre  Jose'  Xa\'ier  de  Guzman,  of 
the  Franciscan  convent  in  Siintiago 
de  Chile ;  the  letter  from  Tujmc  Amuni 
to  Areche,  and  the  sentence  of  death 
pronounced  by  Arecho,  which  are 
printed  in  the  Appendix  to  the  Spa- 
nish edition  of  Gen.  Miller  s  Memoirs  ; 
the  work  of  Don  Greg:orioFune8,Dean 
of  Cordova,  published  at  Buenos  Ayres 
in  1817  (4  vols.):  and  the  diary  of 
Don  Seliastian  de  Segurola,  Governor 


rebellion  of  Tupac  Amaru  consist  of    of  La  Paz,   during  its  siege  by  the 
«   K.-««  ««ii««*, —  ^r  ^««: — ^1   A —      Indians,  published  in  Temple's  jTrarefe 

in  Peru,  li.  p.  103-78.     I  also  obtained 
a  copy  of  Areche's   rejdy  to  Tui>ac 


a  large  collection  of  original  docu 

mcnts,    including   narratives,  letters, 

despatches,  and  edicts,  printed  in  the 

CoUecian  de  ohras  y  documentos  rela-  '  Amaru,   from  a  MS.  in  "^the   putUe 

tivos  a  la  hisioria  antiqua  y  modema     libniry  at  IJma. 

de  las  provincioB  de  Rio  de  la  Flatay  I      Weddell   lias  given  an  account  of 

por  Pedro  de  Angelis  (Buenos  Ayres,    the  insurrection  of  Tupac  Amaru  in 

1836),  tom.  V.  pp.  109-28G ;  the  Report     his  Voyage  dans   le  Nord  de  Dolivie, 

of  the  Cabildo  of  Cuzco,  printed  in  the    cliup.  xv.  p.  2<>3-88.     This  chapter  is 

Museo  Erudito  del  Cuzco ;  a  large  col-     a  resume'  of  the  collection  of  original 

le<rtion  of  original  M88.  which  were     docimients  in  the  work  of  Angelis. 

given  to  the  late  Gen.  Miller  in  ISIW,         '  Infonmition     from     Don     Pablo 
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Before  he  was  twenty  he  succeeded  his  father  as  Cacique 
of  Tungasuca,  Pampamarca,  and  Surimani,  three  villages 
situated  on  the  cold  and  lofty  region  which  overhangs  the 
valley  of  the  Vilcama)ru;  and  in  17G0  he  was  married  to 
Mieaela  Bastidas,  a  beautiful  Indian  ^1  of  Abancay/ 

In  |)er8on  Joee  Tupac  Amaru  was  five  feet  eight  inches  in 
height,  well-proportioned,  sinewy,  and  firmly  knit  He  had 
a  handsome  Indian  &cey  a  slightly  aquiline  nose,  full  black 
eyes,  and  altogether  a  countenance  intelligent,  benign,  and 
expressive.  His  address,  remarkable  for  gentlemanlike  easts 
was  dignified  and  courteous  towards  superiors  and  equals ; 
but  in  his  intercourse  with  the  aborigines,  by  whom  he  was 
profoundly  venerated,  tliere  was  a  sedateness  not  incon8iRt<nit 
with  his  legally«admitted  claims  (de  jure)  to  the  diadem  of 
the  Incas.  In  mind  he  was  enter{)rising,  cool,  and  pers<^ 
vering.  He  lived  in  a  style  becoming  his  rank,  and,  when 
residing  at  Cuzco,  usually  wore  a  black  velvet  coat  and  sniall- 
clotlies  in  the  fashion  of  the  day,  a  waistcoat  of  gold  tissue, 
embroidered  linen,  a  Spanish  beaver  dress  hat,  silk  stockings, 
and  gold  knee  and  shoe-buckles,  and  he  allowed  his  glossy 
black  hair  to  flow  in  ringlets  which  extended  down  nearly  to 
his  waist.*  The  chief  source  of  his  income  arose  from  thirty- 
five  piaras  or  trooi>s  of  mules,  each  piara  consisting  of  ten, 
which  were  regularly  employed  or  hired  out  in  the  tran8iK)rt 
uf  merchandise,  home-made  stuffs,  sugar,  and  quicksilver  to 
Potosi  and  other  parts.*  He  had  travelled  over  a  considerable 


Anti't*',  nfrcnl  80,  ^wn  Ut  Gen.  Miller    npent  the  feaHt-days  ut  lier  houne.     In 
ut  C»izci>  in  18.35.    Antt^te's  futh<>r  bad     1835  she  was  u  very  old  w<»iu(tn. 
Wi'n   an    intimate    friend    of   Tupac        *  TIuh  dei«crii)tiun  of  Tupac  Amaru 
Anuirn,  hut  uftrmardH  served  agaiiuit     i»  almost  word  f()rword  an  it  was  given 
him.  to  Gen.  Miller  by  l>on  I\ihlo  Arstete, 

*  Infnnnation  fn»m  Domingn  Das-  who  well  n'memlK*red  him. 
tidaN  a  eouHn  of  Tupac  Amam'Hwife,  'The  inhabitants  of  Tunpihuea, 
pven  to  <ien.  Miller  at  Cuz<*o  in  J835.  about  500  in  nnmlMT,  w«'re  as  reuuirk- 
She  Niid  that  Mieaela  wtis  aN'avri  con-  able  for  their  agrieultund  industry'  in 
Mdere<l  to  \m\v  Irnmi  \or\  l)eautiful ;  '  IH53,  when  I  saw  them,  as  they  for- 
and  addtil.  tliut  the  i4ons  of  Tupac  roerly  were  as  muleti^rs. 
Amarn,   wlun   at   college    at    Cuico,  ' 


Chap.  IX.  CAREER  OP  TUPAC  AMARU.  137 

portion  of  Peru,  and  had  two  or  three  times  resided  in  Lima ; 
and  in  his  journeys  he  was  always  attended  by  a  small  retinue 
of  Indians,  and  sometimes  accompanied  by  a  chaplain. 

In  about  1770  Tupac  Amaru  went  to  Lima  to  establish  his 
c^laim  to  the  Marqiiisate  of  Oropesa,  which  had  been  granted 
to  his  femily  by  Philip  II.  After  some  delay  his  claim  was 
acknowledged  by  the  Eoyal  Audience,  and,  in  a  judgment  pro- 
nounced by  the  Fiscal  Don  Serafin  Leytan  y  Mola,  he  was 
declared  to  be  the  heir  to  the  marquisate,  as  fifth  in  lineal 
descent  from  the  Inca  Tupac  Amaru ;  but  it  would  appear 
that  this  judgment  was  withheld  from  official  publication.  It 
was  said  that  the  fiscal  paid  the  successful  suitor  so  many 
honours,  and  said  so  many  complimentary  things  concerning 
his  nobility  and  royal  descent,  that  he  grew  proud  ;^  and  it 
certainly  appears  that  he  adopted  a  style  of  living  in  his 
mountain  home  at  Timgasuca,  after  his  return  from  Lima, 
which  he  had  not  previously  assumed.®  It  is  remarkable  that, 
in  1618,  the  Viceroy  Prince  of  Esquilache  wrote  a  despatch 
on  the  claims  to  jurisdiction  of  the  members  of  the  Inca 
family,  who  were  heirs  to  the  marquisate  of  Oropesa,  He 
represented  that  very  groat  inconvenience  might  arise  from 
any  descendant  of  the  Inc^as,  particularly  of  the  family  of 
Oropesa,  so  closely  representing  the  direct  Une,  holding  any 
jurisdiction  in  Peru.     The  estates  of  the  marquisate  were  the 


7  From  a  MS.  at  Limu,  headed  **  En 
el  Cuzoo,  Dec.  3.  1780." 

^  luca  Manco  hud  two  sons,  Sayri 
Tupac  and  Tapoc  Amaru.  Clam  Boa- 
triz  Coya,  daughter  of  Sayri  Tupac, 
married  Don  ^lartiu  Garcia  de  Loyoltv, 
and  had  a  daughter,  Lorenza,  created 


The  decision  of  the  Royal  Audience 
of  Lima  disposes  of  the  statement  of 
Baron  Humooldt  {PoliUcal  Essay,  i. 
p.  208),  that  **  the  pretended  Inca  was 
a  Mestizo,  and  his  tnio  fothera  monk." 
Humholdt  was  certainly  misinformed, 
as  there  is  not  a  shadow  of  grounds 


Marchioness  of  Oropesa  and  Comitess  i  for  the  assertion.  Tupac  Amaru's 
of  Alcanises,  with  remainder  to  the  i  birth  is  never  questioned  in  any  of  the 
descendants  of  •her  great-uncle,  Tu])ac  documents  in  my  possession,  consisting 
Amaru.  She  nuirrie<l  Don  Juan  Hon-  of  his  sentence  of  deatli,  proclamations, 
riquez  do  Boija,  but,  in  1770,  there  '  and  letters  from  liis  enemies,  in  wliich 
were  no  descendiints  of  tins  marriage,  no  opportunity  is  lost  of  blackening 
and  tlie  duHcvudiint  of  Tupac  Amani  '  his  memory, 
was  the  lawful  heir  to  Die  marquisate*. 
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richest  and  best  in  Peru,  and  situated  near  Guzco,  where  tlic 
memory  of  the  Ineas  was  most  cherished.  Many  descendants 
of  the  Incas,  he  added,  were  then  living,  subject  to  no  tribute 
and  no  personal  service,  and  very  rich  and  powerful ;  and  he 
recommended  that  all  claimants  to  the  marquisate  should  be 
obliged  to  live  in  Spain,  and  that  an  equivalent  should  bo 
paid  them  for  their  estates.®  This  advice  was  not  adopted  by 
the  Council  of  the  Indies. 

The  young  Inca  at  this  time  dropped  his  surname  of  Con- 
dorcanqui,  and  assumed  that  of  Tupac  Amaru  Inca.  He 
governed  his  villages  of  Tungasuca,  Surinani,  and  Pampa- 
marca  exceedingly  well,  and  was  highly  esteemed  by  the 
corregidor  of  the  province,  Don  Pedro  Muiioz  de  Arjona,  and 
his  successors,  who  admired  his  punctual  attention  to  his 
duty,  and  therefore  distinguished  him  above  all  the  other 
caciques.  He  habitually  cultivated  the  acquaintiince  of  the 
S|)anish  curas  and  officials,  and  never  let  pass  an  opi)ortunity 
of  representing  to  them,  in  impassioned  language,  the  deplo- 
rable condition  of  the  Indians.^  He  assisted  the  distressed, 
paid  tribute  for  the  poor,  and  sustained  whole  families  which 
had  been  reduced  to  ruin.*  He  cherished  the  traditions  of 
his  people,  and  such  customs  as  were  not  inconsistent  with 
his  profession  of  Christianity ;  and  he  esiHJcially  delighted  in 
the  dramatic  representations  which  recalle<l  the  glorious 
niemories  of  the  past.  One  of  his  most  intimate  friends  wa^ 
Dr.  Ant<mio  Valdez,  Cura  of  Sicuani,  a  perfect  master  of  the 
(juichua  language,  and  author  of  a  play  called  *  Ollantay/ 
founded  on  ancient  tradition,  which  was  frequently  acted 
before  Tui>ac  Amani  at  Tungasuca.^ 


•  Detpaehon  qne  el  Exmo.  SeHor 
I'rindpe  d*'  Ettqailachc,  Virey  de  loi 
retftwt  dtl  /'/m,  enrio  a  m  MmjeMad. 
No.  <K  i».  :U4.  Liiiui,  A|)ril  10,  1(>1S. 
-  ^1S.  in  tht'  National  Ijbmnr  at  Ma- 
drid, H.  •*>:'>. 


*  From  tho  colliHjtitm  of  Aii^^Hh. 

'  FuncH. 

'  In  my  rcvivw  (»f  the  lungiuge  and 
litomtiiri'  of  the  Incim  in  a  fonm-r 
work  <Cuz<ut  and  Lima,  chap,  vi.'i  1 
pivo  wiDio  tmniiluted  extnictis  fitiuithc 
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The  oppression  of  the  Indians  by  means  of  the  mitas  and 
repartos  excited  the  indignation  of  the  Inca  Tupac  Amaru ;  but 
he  exerted  himself  for  years,  and  exhausted  every  means  of  ob- 
taining redress,  before  he  was  finally  driven  to  take  up  arms  in 
their  defence.  Moved  by  his  earnest  and  incessant  appeals 
and  his  piteous  account  of  the  sufferings  of  his  people,  the 
Bishops  of  Cuzco  and  La  Paz  forwarded  them  to  the  king 
through  Don  Ventura  Santalices ;  and  Bias  Tupac  Amaru,  the 
Inca's  uncle,  also  undertook  a  voyage  to  Spain ;  but  death  put 
an  end  to  the  humane  missions  both  of  the  Spaniard  and  the 
Indian.  Nevertheless,  Tupac  Amaru  persevered  in  remitting 
renewed  petitions;  while  the  corregidors  not  only  eluded 
compliance  with  the  royal  decrees,  but  also  increased  the  bur- 
dens of  the  Indians.  At  length  his  patience  ccune  to  an  end, 
and  he  resolved  to  make  an  appeal  to  arms,  not  to  throw  off 
the  yoke  of  Spain,  but  to  obtain  some  guarantee  for  the  due 


drama  of  OUantay,  and  an  abstract  of 
the  plot  I  then  stated  that  it  was  an 
ancient  play,  which  had  been  handed 
down  from  the  time  of  the  Incas ;  but 
I  have  since  discovered  tliat  Dr.  Valdoz 
was  its  author,  although  it  contains 
several  ancient  songs  and  speeches, 
and  though  the  plot  is  undoubtedly 
ancient.  I  was  le4  into  the  error  by 
flie  opinion  expressed  by  the  Peruvian 
antiquary,  Mariano  Rivero,*  a  very 
high  authority,  that  the  drama  had 
been  handed  down  from  the  time  of 
the  Incas. 

The  original  MS.  is  now  in  the  pos- 
session of  Don  Narciso  Cuentas,  of 
Tintii,  the  nephew  and  heir  of  Dr. 
Valdez ;  but  there  are  numerous  MS. 
copies  in  Peru,  and  it  lias  been  printed 
at  the  end  of  Dr.  Von  Tsehudi's  Kechua 
Sprache. 

There  is  a  review  of  this  Quichua 
drama  of  Dr.  Valdez,  in  the  Museo 
Enultto  (Nos.  5  to  9),  a  periodical 
published  at  Cuzco  in  1837,  by  tlie 
editor,   Don  Jose'  Palacios.     He  says 


that  the  story  reepecting  Ollantay  was 
handed  down  by  mmiemorial  tradition, 
bu^  that  the  drama  was  written  by  Dr. 
Valdez.  The  writer  criticizes  the  plot, 
objecting  that  the  treason  of  Ollantay 
is  rewarded,  while  the  heroic  conduct 
of  Rumi-fiaui  remains  unnoticed.  Pa- 
lacios  had  inquired  of  Dcm  Juan 
liualpa,  a  noble  Cacicj^ue  of  Belem  in 
Cuzco,  and  of  the  Caciques  of  San  Se- 
bastian and  San  Bias,  who  agreed  in 
their  account  of  the  tradition,  which 
was  that  the  rel^ellion  of  Ollantay  arose 
from  the  abduction  of  an  AcUa  or  Vir- 
gin of  the  Sun  from  her  convent,  but 
tliey  had  not  heard  her  name,  nor  who 
she  was. 

Tliese  particulars  respecting  the 
origin  of  the  drama  of  Ollantay  may  be 
interesting  to  reodera  who  liave  paid 
any  attention  to  the  history  of  the 
civilization  of  the  Incas.  Though  not 
so  ancient  as  I  once  supposed,  the 
drama  is  stUl  very  curious,  because  it 
contains  songs  and  long  passages  of 
undoubte<l  antiquity. 


*  Autiqacdades  Poru.'UUiK,  p.  116. 
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obfiervance  of  the  laws,  and  their  just  administration.  His 
views  were  certainly  confined  to  these  ends  when  he  first 
drew  his  sword,  although  afterwards,  when  his  moderate 
demands  were  only  answered  by  cruel  taunts  and  brutal 
menaces,  he  saw  that  independence  or  death  were  the  only 
alternatives. 

The  most  merciless  oppressor  of  the  Indians  of  Peru  was 
Don  Antonio  Aliaga,  Corregidor  of  Tinta,  and  therefore 
Tupac  Amaru's  immediate  superior ;  and  the  Inea  determined 
to  commence  his  revolt  by  punishing  this  great  culprit  The 
Inca's  old  tutor.  Dr.  Carlos  Bodriguez,  Cura  of  Yanaoca,  in 
celebration  of  his  name-day,  gave  a  dinner  to  the  corregidor 
of  Tinta,  and  the  Inca  Tupac  Amaru,  on  the  4th  of  Noveml)er, 
1780.  The  Inca,  on  pretence  that  some  person  had  arrived 
at  his  house  from  Cuzco,  withdrew  from  the  banquet  early, 
and  placing  himself  in  ambush  on  the  road,  with  some 
attendants,  made  the  corregidor  prisoner  on  his  return,  taking 
him  to  Tungasuca,*  ttnd  placing  him  in  close  confinement. 
Tu|)ac  then  wrote  a  letter  marked  reservadtssimoy  which  he 
obliged  Aliaga  to  sign,  ordering  liis  cashier  at  Tinta  to  remit 
the  public  money  in  the  provincial  treasury  to  the  Inca, 
assigning  as  a  reason  that  it  was  necessary  to  set  out  forth- 
with to  the  port  of  Aranta,*  threatened  by  a  descent  from 
English  cruisers.  The  Inca  thus  received  22,000  dollars, 
some  gold  ingots,  seventy-five  muskets,  baggage-horses,  and 
mules,  llecruits  were  also  ordered  to  be  embodied,  and  sent 
to  Tungasuca. 

Having  thus  drawn  together  a  considerable  force,  he  sent 
for  his  old  ma8U>r,  Dr.  iVntonio  Ix)pez,  the  Cura  of  Pam- 
paniar<»a,*^  and  ordered  him  to  make  known  to  the  corregidor 


*  Two  uikI  a  luilf  leiifj^Hii  fnim 
Tinta,  nnd  two  iiiili'8  fn»ui  Vuiumcii. 

*  N<tir  tlu"  jx»rt  of  Ihlay,  uiid  wt*8t- 
wanl  of  Conii'ji*  |»t)i!it,  tlif  wniKt  foniin 
a  Hiiallow   Uiv.  ill  wliii'li  in  the  Ktniill 


cove  of  Aruiita,    13  milc8   from   ilw 
valley  of  Qtiikii.     Uh  nquilulitii^  ad  a 

IH>rt  w«'n^  |HTHoiialIy  rXiimiiuHl  Ity  tli<' 
Yc'isiilfnt  CVtHtilla  tim  i-  yfai>  ap). 
•  Oiw  m\\v  from  T^IIlpl^llol. 
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that  he  must  die,  and  to  administer  to  him  the  consolations  of 
religion.  A  scaffold  was  then  erected  in  the  plaza  of  Tunga- 
suca,  around  which  the  retainers  of  the  Inca  were  ranged  in 
three  ranks,  the  first  armed  with  muskets,  the  second  with 
pikes,  and  the  rear  rank  with  treble-loaded  slings.  Aliaga 
was  then  led  out  and  publicly  executed  on  November  lOth. 
Tupac  Amaru  at  the  same  time  addressed  the  astonished  mul- 
titude, in  Quichua,  as  to  his  present  conduct  and  ulterior 
views.  Mounted  on  a  fiery  charger,  attired  in  the  princely 
costume  of  his  ancestors,  with  a  banner  bearing  the  figure  of 
an  Inca  encircled  by  embroidered  chains  of  gold  and  silvier, 
and  two  armorial  serpents,^  he  exhorted  his  followers  to  lend 
an  attentive  ear  to  the  legitimate  descendant  of  their  ancient 
sovereigns,  promising  to  abolish  the  mitas  and  YepartoSy  and  to 
punish  the  extortionate  corregidors. 

The  whole  multitude,  with  one  accord,  vowed  implicit 
obedience  to  his  orders,  and  he  at  once  began  to  form  the 
Indians  into  companies,  and  to  nominate  officers.  Next  day 
he  marched  to  Quiquijana,  in  the  valley  of  the  Vilcamayu, 
the  capital  of  the  province  of  Quispicanchi,  which  he  entered 
at  daybreak  on  the  12th,  but  the  corregidor  had  fled.  After 
hearing  mass  Tupac  returned  towards  Tungasuca,  destroying 
the  obrc^e  of  Parapuquio  on  his  way,  where  he  found  large 
quantities  of  woollen  clothes,  which  were  distributed  amongst 
his  followers.  He  also  demolished  the  obrq^'e  of  Pumacancha, 
where  he  found  property  valued  at  200,000  dollars,  consisting 
of  18,000  yards  of  woollen  cloths  (bayeta),  60,000  of  cotton 
clotlis  (tocui/o),  some  fire-arms,  and  two  pieces  of  artillery, 
belonging  to  the  Corregidor  of  Quispicanchi^    These  obrajea 


7  A  coat  of  arms  was  granted  to  the 
family  of  the  Incas  by  Charles  Y.,  at 
Vulloiiolid,  in  1544.  Tierco  in  fess. 
On  a  cliief  azure,  a  Sun  with  glory 
proper;  on  a  fess  vert  an  eagle  dis- 
played sa))le,  between  a  rainbow  and 


two  serpents  proper ;  on  a  base  gules, 
a  castle  proper. 

These  partitions,  b^  tiercing  the 
shield,  are  not  used  in  Englisn  he- 
raldiy. 

^  Quispi,  flint ;  and  cancJui,  a  place. 
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were  odious  to  the  Indians,  their  owners  having  enforced  the 
mita  far  beyond  the  limits  assigned  by  the  kw,  and  perpe- 
trated  great  cruelties  on  the  women  and  children  of  the 
mitayos.  The  Inca  had  now  mustered  6000  troops,  300 
armed  with  muskets,  and  the  rest  with  pikes,  clubs,  and 
slings.  Nearly  the  whole  pojfulation  of  the  provinces  of 
Tinta,  Quispicanchi,  Cotabambas,  Galea,  and  Chumbivilicas 
rose  in  his  favour,  with  the  exception  of  a  few  whites. 

The  news  of  Tupac  Amaru's  revolt  was  brought  to  Cuzco 
on  the  12th,  by  Cabrera,  the  Corregidor  of  Quispicanchi,  who 
had  so  narrowly  escaped  capture.  It  created  the  greatest 
alarm,  as  the  city  was  only  garrisoned  by  two  regiments. 
The  college  of  the  expelled  Jesuits  was  turned  into  a  kind 
of  citadel,  into*  which  private  and  public  property  was  taken 
for  security ;  the  white  part  of  the  population  was  enrolled ; 
requisitions  for  troops  were  sent  to  the  neighbouring  pro- 
vinces ;  and  an  express  was  despatched  to  Lima,  imitloring 
speedy  succour. 

Next  day  450  men,  under  the  command  of  Don  Tiburcio 
de  Landa,  Governor  of  Paurcartambo,  marched  out  of  Guzco, 
accompanied  by  the  Gacique  of  Oropesa,  Juan  Sahnaraura, 
with  700  Indians  of  his  ai/Uu,  or  tribe.  Landa  was  ordered 
to  wait  for  reinforcements  at  a  place  called  Hua)Ta-i)Jita ; 
but  the  Corregidor  Don  Fernando  Cabrera,  who  accompanied 
him,  enraged  at  the  loss  of  property  which  he  had  sustained, 
induced  him  to  advance  to  the  village  of  Sangarara,  \ritliin 
five  leagues  of  Tinta,  which  he  reached  on  the  17th.  At 
dawn  on  the  following  morning  it  began  to  snow,  and,  find- 
ing himself  surroimded  by  a  superior  force  of  hostile  Indians, 
Landa  retreated  into  the  church.  Tupac  Amaru  then  wrote 
to  him,  offering  terms,  which  were  refused ;  and  he  again 
wrote  to  the  cura,  who  was  also  in  the  church,  urging  him 
to  retire  with  the  women  and  children.  The  Spanish  troop, 
however,  prevented  them  fn>m  coming  out,  a  scmflle  ensued. 
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the  stock  of  powder  ignited,  and  the  roof  and  one  of  the 
walls  were  blown  out.  The  Spaniards  then  made  a  dash 
forward,  and  fought  bravely  until  they  were  nearly  all 
killed.*  Only  twenty-eight  wounded  remained,  who  were 
cured  and  set  at  liberty  by  order  of  the  Inca.  Landa,^  his 
lieutenant  Escajadillo,  Cabrera,  and  the  Cacique  Sahuaraura^ 
were  amongst  the  slain. 

The  news  of  the  disaster  at  Sangarara  reached  Cuzco  on 
the  19th,  and  produced  indescribable  confusion.  The  Cabildo 
immediately  began  to  collect  arms,  make  powder,  repair  six 
old  field-pieces,  and  on  the  20th  Don  Juan  Nicolas  de 
Lobaton  y  Zavala,  Marquis  of  Eocafiierte,  arrived  from 
Urubamba  with  reinforcements.  Every  citizen  came  forward 
to  serve,  and  a  corps  of  volunteers  was  formed  under  Don 
Faustino  Alvarez  de  Foronda,  Count  of  Vallehermoso.  The 
Bishop  ordered  all  the  clergy  to  assemble,  formed  them  into 
four  companies,  and  gave  the  command  to  the  Dean,  Dr. 
Manuel  de  Mendieta.  More  troops  soon  came  in  from  Calca, 
under  Don  Pablo  Astete,  and  from  other  parts,  and  by  the 
end  of  November  there  were  3000  men  in  arms  at  Cuzco. 
Anxious  to  pacify  the  Indians,  the  Cabildo  then  issued  a  pro- 
clamation abolishing  the  repartos,  and  the  alcabala,  or  excise 
on  provisions,  and  declaring  that  the  Indians  should  never 


*  The  Spaniards  declared  that  the 
Indians  set  the  church  on  fire,  and 
that  all  perished. — {Report  of  Oie  Ca^ 
bildo  of  Cuzco,  MS.)  But  the  above 
account  of  the  affiiir  was  given  by  the 
Inca  himself  to  Don  Miguel  Andrade 
of  Azangaro,  and  ho  denied  positively 
that  the  church  was  set  on  fire. — 8ub- 
levaeion  (le  Tupac  Amaru.    AngeUs. 

*  Landa,  the  Governor  of  Paucar- 
tambo,  hatl  formerly  le<l  an  exploring 
expedition  into  the  montafia,  in  searcn 
of  tlie  great  river  of  Madre  de  Dios  or 
Purus. — Cuzco  and  Lima,  p.  203. 

'  This  Cacique  Sahnaraura  was  the 
father  of  tlie  lute  Dr.  Justo  Sahuaraura, 
of  Cuzco,  who  published  a  little  gene- 


alogical work  in  Paris,  in  1850,  in 
which  he  claimed  descent  from  the 
Incas.  I  hear,  however,  that  his  gene- 
alogy is  apocryphal.  In  1835  ho  wrote 
to  the  editor  of  the  Museo  Erudiio  of 
Cuzco,  offering  to  write  the  traditions 
of  his  fj&mily  in  that  periodical,  as  an 
Inca.  A  Dr.  G^aUego,  of  Cuzoo,  re- 
plied that  no  Inca  was  ever  called 
Sahuaraura,  but  tliat  tlie  Inca  Rocca 
once  had  a  servant  of  that  name,  and 
that  he  might  possibly  be  descended 
firom  him.  This  silenced  Don  Justo 
for  a  long  time.  {Sahuay^  a  fiame; 
raurac,  make.  He  had  to  light  the 
Inca's  fire). 
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again  be  forced  to  work  in  the  obrajes,  if  they  remained  faith- 
ful. Defensive  works  were  thrown  up  in  the  city  and  suburbs, 
and  religious  processions  paraded  the  streets. 

At  this  moment  Tupac  Amaru  might  probably  have  entered 
Cuzeo  without  op{)osition  ;  but  unfortunately,  reljnng  on 
the  justice  of  his  cause,  he  beguiled  himself  into  the  belief 
that  he  could  accomplish  by  argument  and  negotiation  what 
could  only  be  obtained  by  the  sword.  He  threw  up  embauk- 
ment8^.and  entrenched  himself  in  an  encampment  near  Tinta, 
throwing  out  videttes  to  within  three  leagues  of  Cuzco ;  and 
on  the  27th  he  issued  an  edict  from  his  head-quarters  at 
Tungasuca,  setting  forth  the  causes  of  his  revolt.  In  this 
document  here  capitulated  the  grievances  which  his  people 
suffered,  declared  the  tyranny  of  the  Spanish  officials  to  l>o 
impious  and  cruel,  and  called  upon  the  Indians  to  rally  round 
his  standard. 

Early  in  December  1780  Tupac  Amaru  crossed  the  Vilca- 
nota  range,  by  the  pass  of  Santa  Bosa,  and,  entering  the 
Collao,  advanced  by  Pucara  to  Lampa.  At  every  village  he 
addressed  the  people  from  the  church-steps,  sajing  that  he 
came  to  abolish  abuses  and  punish  the  corregidors ;  and  that 
he  was  "  the  liberator  of  the  kingdom,  the  restorer  of  privi- 
leges, and  the  common  father  of  those  who  groan  under  the 
yoke  of  repartas"  Nothing  was  heard  amongst  the  Indians 
but  acclamations  for  tlieirlnca  and  Redeemer.^  On  tlie  I'Uh 
of  December  he  entered  the  town  of  Azangaro,  where  he 
destroyed  the  houses  of  the  Cacique  Chuquihuanca,  who  had 
refused  to  join  the  insurrection.  A  private  letter,  dated 
January  1781,*  says  that  he  rode  into  Azangaro  on  a  white 
horse,  with  splendidly-embroidered  trappings,  and  that  two 
fair  men,  like  Englishmen,  of  commanding  aspect,  were  on 
his  right  and  left.     He  was  armed  with  a  gini,  sword,  and 


>  Iit'tt<T  from  Dr.  MoeeoM),  Difibop  of  Cnaco,  July  20,  \7S2.—An^U$, 

*  In  the  collection  of  AnprcliH. 
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pistols,  and  was  dressed  in  blue  velvet,  richly  embroidered 
with  gold,  with  a  three-cornered  hat,  and  an  uncu,  in  the 
shape  of  a  bishop's  rochet,  over  all,  with  a  gold  chain  round 
his  neck,  to  which  a  large  golden  sun  was  attached.  Having 
received  repeated  letters  from  his  wife,  reporting  the  threat' 
ening  assembly  of  troops  at  Cuzco,  he  retraced  his  steps,  by 
Asillo  and  Orurillo,  to  the  valley  of  the  Vilcamayu,  obliging 
the  curas  of  the  villages  through  which  he  passed  to  receive 
him  in  their  churches  under  a  canopy,  and  to  chant  the  Te 
Deum. 

On  the  28th  the  heights  of  Picchu,  overhanging  Cuzco  on 
the  west,  were  covered  with  his  army.  His  cousin  Diego 
Tupac  Amaru  was  detached  to  the  eastward  with  6000  men, 
to  occupy  the  provinces  of  Galea  and  Paucartambo.  Another 
detachment  under  Antonio  Castelo,  one  of  the  Inca^s  most 
trusted  followers,  marched  along  the  direct  road  to  Cuzco, 
but  was  defeated  two  leagues  from  the  city  at  a  place  called 
Saylla,  and  finally  eflfected  a  junction  with  the  main  body  on 
the  heights  of  Picchu. 

Before  attempting  to  force  his  way  into  Cuzco,  the  Inca 
addressed  a  letter  to  the  cabildo,  and  another  to  the  bishop, 
on  the  3rd  of  January,  1781.  To  the  cabildo  he  said  that,  as 
the  heir  of  the  Incas,  the  ancient  kings  of  the  realm,  he  was 
stimulated  to  endeavour  by  all  possible  means  to  put  an  end 
to  abuses,  and  to  see  men  appointed  to  govern  the  Indians 
who  would  respect  the  laws  of  the  King  of  Spain.  The 
punishment  of  the  Corregidor  of  Tinta  was,  he  declared,  abso- 
lutely necessary  as  an  example  to  others  :  and  he  announced 
the  object  of  his  rebellion  to  be  the  entire  abolition  of  re- 
partes ;  the  appointment  of  an  alcalde  mayor,  or  judge  of  the 
Indian  nation,  in  every  province ;  and  the  establishment  of 
an  audieneia  or  court  of  appeal  at  Cuzco,  within  reach  of  the 
Indians.  "  This,"  he  concluded,  "  is  at  present  the  extent  of 
my  wishes,  leaving  to  the  Kingof  Sjmin  liis  former  dominion." 

L 
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« 

To  the  bishop  he  said  that  he  had  come  forward,  on  behalf  of 
the  whole  nation,  to  put  an  end  to  the  robberies  and  outrages 
of  the  corregidors ;  and  he  promised  to  respect  the  priests, 
all  church  property,  and  all  women  and  inoffensive  unarmed 
people.* 

But  the  garrison  of  Cuzco  had,  in  the  mean  while,  been 
reinforced  by  Pumacagua,  the  Cacique  of  Chinchero,  and  by 
200  mulatto  soldiers  from  Lima  under  Don  Gabriel  de 
Aviles,  who  arrived  by  forced  marches  on  January  Ist  Tlio 
cabildo,  therefore,  refused  to  entertain  any  proposals  from  the 
Inca.  The  Spaniards  came  out  to  attack  him  under  Don  Pablo 
Astete,  and  the  Caciques  of  Chinchero  and  Anta,  Puma- 
cagua and  Bosas.  There  was  a  long  skirmish  in  the  broken 
ground,  which  was  brought  to  a  conclusion  by  the  evening 
snow ;  but  on  the  8th  a  sanguinary  battle  was  fought  in  the 
suburbs  and  on  the  heights,  which  lasted  two  days,  and  during 
which  a  Dominican  friar,  named  Ramon  de  Salazar,  concealed 
behind  a  rock,  did  effective  service  with  his  musket,  and 
contributed  to  throw  the  Indians  into  confusion.  The  Inca 
finally  retreated  to  Tinta,  to  reK)rganize  his  forces. 

His  cousin  Diego  Tupac  Amaru  was  also  unsuccessful  to 
the  eastward.  His  division  was  detached  from  the  main  army 
at  Checacupe,  where  he  crossed  some  moimtainous  country,  and 
again  descended  into  the  valley  of  the  Vilcamayu,  following 
the  course  of  the  river  until  he  encountered  the  forces  under 
the  command  of  the  Marquis  of  Rocafuerte,  consisting  of  the 
levies  of  Pumacagua,  Cacique  of  Chinchero,  and  those  of  tlu^ 
Caciques  of  Maras  and  Huayllabamba.  An  engagement  took 
place  at  Huaran,  on  the  banks  of  the  river,  near  Calca,  when 
Diego  was  defeated,  many  of  his  Indians  being  drowned  in 
the  river ;  and  he  again  suffered  defeat  at  Yucay  on  Deceml>er 
23r<l.  The  Indian  chief  then  loft  the  valley  of  the  Vilcamayu, 


*  Angdi$  and  Guxman,  MSa 
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• 
cicesed  a  range  of  mountains,  and  laid  siege  to  the  town  of 

Pancartambo,  on  the  banks  of  the  rapid  river  of  the  same 

name,  while  his  videttes  hovered  over  the  heights  above  the 

Vilcamayu  valley,  threatening  the  towns  of  Galea,  Pissac,  and 

Taray.     Don  Jo8(^  Antonio  Vivar  was  sent  to  occupy  the 

bridge  at  Urubamba,   and   watch  the    movements  of  the 

Indians.    Paucartambo,  and  a  strong  fort  built  on  a  rocky 

height  on  the  opposite  side  of  the  river,  were  desperately 

defended  by  the  Spaniards  under  Don  Lorenzo  Lechuga,  who 

had  fortified  and  garrisoned  the  place.  •   Astete  was  sent 

across  the  bridge  at  Urubamba,  with  400  men,  to  relieve  it ; 

they  had  several  encounters  with  the  Indians  on  the  march, 

and  on  reaching  the  besieged  town  they  found  that  Lechuga 

had  expended  all  his  ammunition ;  but  the  besieging  force, 

under  Diego  Tupac  Amaru,  feU  back  towards  Tinta,  on  the 

approach  of  Astete,  on  the  18th  of  January,  1781.     Having 

re-organized  his  army  at  Tinta,  the  Inca,  accompanied  by  his 

cousin  Diego,  made  another  attack  upon  Paucartambo  on  the 

11th  of  Febmary ;  but,  after  several  fruitless  assaults,  the 

Indian  army  finally  retreated  to  Tinta  on  the  14th.® 

Tupac  Amaru  had  now  assembled  a  force  of  60,000  men 

in  and  around  Tinta ;  but  they  were  wholly  undisciplined, 

and  only  a  few  hundreds  were  armed  with  muskets.     All  the 

caciques  in  Peru,  with  the  exception  of  sixteen,^  had,  however, 

declared  in  favour  of  the  Inca;  and  the  whole  Indian  and 


Chuquihuanca  of  Azangaro. 
Gamo  of  Paniro. 
Eflpinosa  of  Catoca. 
Carlos  Visa  of  Achalla. 
Chuquicallata  of  Saman. 


*  Hittoria  de  lo  acaeeido  en  el  Reed 

AfUfUo  de  PaucariambOt  en  la  rebeHiaih 

tudtioda  per  Jo»€  Gabrid  Tupac  Ama- 
ru.   A  manuscript  account  of  the  siege 

of  Paucartambo,  by  Fiay  Ra^undo 

Gonzalez,  Reli^oso  Mercedano,  writ-  |  Huambo  Tupa  of  Yauri. 

ten  in  1782.    The  original  is  still  at  !  CaUu  of  Sicuani. 

Paucartambo,  where  I  saw  it,  and  there  i  Aronis  of  Checacupe. 

are  two  or  three  copies  at  Cuzco.  Cotacellajja  of  Caravaya. 

7  Namely  : —  |  Sahuaraura  of  Oropesa. 

Pumacagua  of  Chinchcro.  Cho(][uechua  of  BeJem,  in  Ctizco. 

Rosas  of  Anta.  !  Bustinza  Uffucaua   of  S^  Anna,   in 

Sucacahua  of  Umachiri.  |      Cuzco. — Letter  from  Dr.  Moscoso, 

Huaranca  of  Santa  Rosa.  *  Biilwp  of  Cuieo. 
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mestizo  population,  except  the  ayUus  or  tribes  of  the  sixteen 
Hispanieized  caciques,  longed  earnestly  for  the  success  of  this 
truly  national  insurrection.  After  the  retreat  from  Paucar- 
tambo  in  February,  the  Inca  occupied  Iiimself  in  strengthening 
his  position  round  Tinta,  and  in  visiting  the  distant  provinces 
of  Chuquibamba  and  Cotabambas,  while  one  Isidro  Mamani, 
an  Indian  of  ferocious  ciiaracter,  bom  at  Pomata,  on  the 
banks  of  lake  Titicaca,  Pedro  Vargas,  and  ^Vndres  Ingaricona, 
held  the  open  country  in  the  Collao. 

The  whole  of  the  interior  of  Central  and  Upj)er  Peru  was 
in  revolt,  and  the  viceroys  of  Peru  and  Buenos  Ayres,  Don 
Augustin  de  Jauregui  and  Don  Juan  Jose  de  Vertiz,  were 
thoroughly  alarmed.  The  former  despatched  Don  Jose  Antonio 
Areche,  as  "  visitador,"  with  extraordinary  judicial  jx^wers, 
and  a  force  commanded  by  Don  Josi  del  Valle  as  MarLscal 
del  Campo,  to  Cuzco ;  while  the  latter  named  Don  Ignacio 
Flores,  then  Governor  of  Moxos,  as  coinmandante-general,  to 
put  down  the  rebelb'on  in  Tapper  Peru. 

Areche,  accomj)anied  by  General  Jose  del  Valle,  and  Don 
Benito  de  la  Matta  Linares,  a  judge  of  the  Itoyal  Audience 
at  Lima,  arrived  at  Cuzco  on  February  23rd,  1781,  where  an 
army  of  15,000  men  was  collected,  consisting  of  the  tribes  of 
the  recreant  eai'iques,  negroes  and  mulattos  from  the  coast, 
and  a  small  force  of  S{)aniards. 

Early  in  March  General  del  Valle  prepared  to  commence 
the  cam])aigu.  But,  before  his  army  marched  out  of  Cuzt*o, 
the  visitador  Areche  received  a  letter  from  Tupac  Amaru,  in 
which  he  represented  the  earnest  endeavours  he  had  made 
to  obtain  justice  for  his  people;  the  habitual  violation  of 
the  law  by  the  Spanish  oflScials ;  the  cruel  and  intolerable 
o))pression  caused  by  the  repartimentos  and  the  mita ;  and  the 
absolute  necessity  of  some  reform  in  the  administraiiou.  He 
conclude<l  by  pro[)osing  a  negotiation  by  which  thc^»  ends 
might  Ik:*  attained  wiUiout  bloodshed.     This  despatch  is  very 
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ably  written,  and  is  a  monument  of  the  noble  and  enlightened 
views  of  this  great  but  most  unfortunate  patriot.*'  The 
answer  of  the  visitador  Areehe  was  a  brutal  menace,  better 
suited  to  a  follower  of  Zengis  Khan  than  to  a  Christian 
judge.  He  refused  all  negotiation,  vowed  the  most  horrible 
vengeance,  and  concluded  by  saying  that,  if  the  Inca  sur- 
rendered at  once,  the  cruelty  of  the  mode  of  his  execution 
would  be  lessened.  The  Spanish  General  del  Valle  protested 
against  the  brutality  of  this  reply.^ 

Tupac  Amaru  now  prepared  to  resist  to  the  utmost,  as  it 
became  evident  to  him  that  complete  independence  or  death 
were  the  only  two  alternatives  which  were  left  by  the  bar- 
barous policy  of  the  bloodthirsty  visitador ;  but  his  edicts 
were  still  marked  by  humanity  and  good  sense.  It  does  not 
appear  that  he  ever  actually  proclaimed  himself  a  sovereign 
independent  of  Spain ;  yet  the  draft  of  an  edict  was  found 
amongst  his  papers,  in  which  he  styles  himself  "  Don  Jos6  I., 
by  the  grace  of  God,  Inca,  King  of  Peru,  Quito,  Chile,  Buenos 
Ayres,  and  the  continents  of  the  South  Sea,  Lord  of  the  River 
of  the  Amazons,  with  dominion  over  the  Grand  Paytiti."  The 
document  is  headed  by  a  portrait  of  Tupac  Amaru,  crowned, 
with  Spanish  trophies  at  his  feet.     It  states  that  the  King  of 


*  The  way  in  which  this  valiiahle 
despatch  of  the  Inca  Tupac  Amaru 
became  public  is  very  curious.  In  1 806 
Dr.  Ta<leo  Garate,  of  Ia  Paz,  Secretary 
to  Bishop  Las  Heras  (afterwards  Arch- 
bishop of  Lima),  was  ordered  by  the 
Viceroy  Marcmis  of  Aviles  to  publish  a 
hifttor}'  of  the  Kebellion  of  Tupic  Ama- 
ru in  1780-1 ;  and,  to  guard  against 
the  possibility  of  authentic  counter- 
statements,  this  despatch  was  taken 
from  the  arcliives  of  Cuzco,  and  sent 
to  La  Paz  in  cliarge  of  an  Indian  stu- 
dent muned  Pasoscanki,  who  perused 
it  on  the  road,  and  was  so  struck  with 
the  magnanimity  and  heroism  of  his 
native  prince,  that  he  did  not  deliver 
the  papers.     He  afterwards  emigrated 


to  Buenos  Ajrres,  and,  in  1812,  went 
to  England,  and  commissioned  Mr. 
Wood,  of  Poppin's-court,"  Fleet-street, 
to  print  Tiipac  Amaru's  despatch ;  but, 
tor  want  of  funds,  this  was  not  done, 
and,  Pasoscanki  returning  to  Buenos 
Ayres,  the  publication  was  abandoned. 
In  1828  the  same  printer  was  employed 
to  print  the  Spanish  edition  of  Gen. 
Miller's  Memoirs^  and  at  that  time  the 
despatch  was  found  amongst  some  old 
papers  in  Mr.  Wood's  office.  It  was 
finally  publishe<l  in  an  appendix  to 
the  Spanish  edition  of  Gen.  Millers 
Memoirs. 

9  Report  of  Gen.  del  Valle,  Sept. 
30,  1781,  MS.  Ixjtter  of  Areehe,  MS., 
in  the  library  at  IJma. 
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Castille  had  usurped  the  crown  and  dominions  of  Peru,  im- 
posing innumerable  taxes,  tributes,  duties,  excises,  monoi)olies, 
tithes,  fifths ;  appointing  oflScers  who  sold  justice,  and  treating 
the  people  like  beasts  of  burden.  For  these  causes,  and  by 
reason  of  the  cries  which  have  risen  up  to  Heaven,  in  the 
name  of  Almighty  God,  it  is  ordered  that  no  man  shall 
henceforward  pay  money  to  any  Spanish  oflScer,  excepting 
the  tithes  to  priests ;  but  that  tribute  shall  be  paid  to  the 
Inca,  and  an  oath  of  allegiance  to  him  be  taken  in  every 
town  and  village.    The  document  is  without  date.^ 

On  March  12th,  1781,  the  army  under  General  del  Valle 
marched  out  of  Cuzco.  A  detachment  of  2000  men  was 
sent  against  the  insurgents,  commanded  by  the  Caciques 
Parvina  and  Bermudez,^  in  the  province  of  Cotabambas,  who 
were  both  killed  in  a  desperate  action.  Tupac  Amaru  used 
to  call  these  brave  chiefs  his  right  and  left  arms.  Mean- 
wliilo  the  main  Ixxly  of  the  royalist  army  advanced  slowly 
along  the  mountains  to  the  westward  of  the  valley  of  tlio 
Vileauiayu,  suftering  much  from  the  snow-storms,  the  want 
of  food  and  fuel,  and  the  shamefid  neglect  of  all  coinmissii- 
riat  ammgtjments  by  Areche.  On  the  18th  the  Inca  sent  a 
niessiige  to  the  K|>auish  General,  wiying  that  the  morrow, 
being  the  festival  of  San  Jose,  would  1^  an  appropriate  day 
for  settling  tlu*ir  diflerences ;  and  that  he  should  prepare  his 
tn)o|)S  for  a  movement  of  which,  in  compliment  to  the  name- 
clay  of  l>oth  hiniM(*lf  and  Del  Valle,  he  deemed  it  eouileous 
to  apprise  his  adversary.  In  const»quence  of  this  message 
the  Spaniard  kept  his  men  under  arms  all  niglit,  but  no 
attack  took  place,  and  in  the  morning  the  luca's  army  was 


'  Thirt  dmft  <»f  an  cilict  U  amuDK»t 


liowt'vrr,  thut  it  iiwy  liiivi*  Int'ii  f<»rK(.il 
by  the  SiKtiiuirdis  iii  ttnlrr  tu  pHNltu'ti 
wriUi'ii  i'vidi'iKV  of  the  intentions  uf 
TuiMic  Anuirti. 


'  TonuiH    Paninu  i\v  Culqiirnuinii, 


the  iKtpiTH  if)  An^'liH.     It  Im  ixNwiMis     **JuHtii'iu   Muyor,"    and    FfliiH'    iter- 

iniidcz,   a    S{Nini»nl,  Ih-hrtiptt  U*  thi- 


"Junta  rriviulii,'"  or  I*rivy  (ounoil.  of 
tho  Inea.  lk*rmudez  hud  uctvd  iii^  the 
Inoi'tt  tfci'retur}'. 
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foiuid  to  be  gone.  Tupac  had  intended  a  stratagem,  and 
had  retired  into  an  unfrequented  ravine:  on  the  21st  a 
snow-storm  favoured  his  design,  and -his  plan  would  have 
succeeded,  had  not  a  traitor,  named  Zunuario  de  Castro, 
given  YaUe  notice  of  his  movements.  The  Spaniards 
changed  their  position,  and  the  Inca  passed  the  night  in 
vainly  searching  for  it. 

Greneral  del  Valle  was  upwards  of  seventy  years  of  age, 
and,  unable  longer  to  endure  the  excessive  cold  of  the 
mountains,  he  descended  into  the  valley  of  the  Vilcamayu, 
and  captured  Quiquijana,  hanging  the  Cacique  Luis  Poma 
Inca,  who  defended  it.  On  the  6th  of  April  the  Spanish 
army  advanced  up  the  valley,  meeting  with  considerable 
opposition,  and  reached  Checacupe  early  in  the  day.  Near 
this  viUage  the  Inca  had  taken  up  a  position,  defended  by 
a  ditch  and  parapet  stretching  across  the  valley,  and  manned 
by  20,000  men,  but  he  had  neglected  to  provide  any  defence 
for  his  flanks.  A  Spanish  division  stole  unperceived  to 
the  back  of  the  position,  while  the  main  body  assaulted  it 
in  front ;  and  after  an  heroic  defence  the  Indians,  attacked 
both  in  front  and  rear,  fell  back  to  another  entrenched 
position  at  Combapata,  a  league  from  Tinta,  where  the 
village  was  surrounded  by  a  mud  wall,  covered  at  the  top 
with  thorny  bushes.  The  Spaniards,  following  up  their 
success,  played  upon  the  village  with  their  field-pieces  for 
several  hours,  then  carried  the  position  at  the  point  of  the 
bayonet,  and  made  a  bloody  entry  into  Tinta. 

Tupac  Amaru,  with  his  wife  and  three  sons,  fled  to  Lanqui, 
a  village  about  twenty  miles  to  the  westward,  on  the  shores 
of  a  wild  Alpine  lake.  Here  he  intended  to  have  rallied 
his  disordered  troops,  but  he  was  betrayed  by  one  of  his 
own  oflBcers,  named  Ventura  Landaeta,  who,  assisted  by  the 
cura  of  the  place,  basely  delivered  the  illustrious  Inca  and 
his  family  into  the  hands  of  the  Spaniards.     On  the  same 
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day  General  del  Valle  hung  sixty-seven  Indian  prisoners 
at  Tinta,  whose  heads  he  stuek  on  poles  by  the  road-side.^ 
Diego  Tupac  Amaru,  his  nephew  Andres  Mendagure,  and 
Mariano,  the  second  son  of  the  Inca,  fortunately  esca{)ed. 

On  the  8th  of  April  Francisco,  the  aged  uncle  of  the  Inca/ 
was  also  seized,  and  the  prisoners  were  marched  barehejided 
into  Cuzco,  the  visitador  Areche  coming  out  as  far  as  Urcos 
to  meet  them.  They  were  all  separated  fix)m  each  other, 
and  told  that  they  would  not  meet  again  until  the  day  of 
execution. 

The  chief  prisoners  were  the  Inca  Tupac  Amaru,  his  wife, 
his  two  sons  Hipolito  and  Fernando,  his  uncle  Francisco, 
his  brother-in-law  Antonio  Bastidas,  his  maternal  cousin 
Patricio  Noguera,  his  cousin  Cecilia  Tupac  Amaru  with  her 
husband  Pedro  Mendagure,  a  number  of  captains  in  tlu* 
Inca's  army  and  other  officials,  and  Aliaga's  executioner 
named  Antonio  Oblitas,*  a  negro  slave. 

It  is  necessary  to  record  the  diabolical  cruelties  of  the 
visitador  Areche,  and  his  assistant  Matta  Linares,  in  order 
to  complete  the  narrative  of  the  ill-fateil  Inca's  life,  and 
to  show  into  whose  hands  the  fate  of  the  Peruvian  Indians 
was  placed  by  the  Spanish  viceroy,  and  of  what  devilish 
atrocities  they  were  capable.  On  the  15th  of  May,  1781, 
the  visitador  Areche  pronounced  a  lengthy  sentence,  in  which 
he  declared  that  it  was  necessary  to  hasten  its  execution, 
in  order  to  convince  the  Indians  that  it  was  not  im{)Ossible 
to  put  a  man  of  such  elevated  rank  to  death,  men^ly  because 
he  was  the  heir  of  the  Incas  of  Peru.  He  then  accusetl  the 
Inca  of  rebellion,  of  destroying  the  obraje^,  of  abolishing 
the  mita,  and  of  causing  pictures  to  be  jniinUnl  of  himself 


'  TliiTt'  w  fciid  to  Ih.'  a  picturo  in  Incikfi  cnibroidtTtHl  in  g«ild  ut  tlu>  oor- 

tlie  chun»li  at  Tintai  rv|m»w»ntinj<  this  wvn. 

iiuuwfu'ro.  ^  A   lint   of  tho   priHoncre  \»  pvcu 

*  He  in  tuid  t«>  Imve  Imi'u  «ln>miHl  aroongMt  tlio  Angelic  pupcrM. 
in  IiuiiriAl  n>lx^  with  the  anrni  of  the 
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dressed  in  the  imperial  insignia  of  the  uncu  or  mantle,  and 
mascapaicha  or  head-dress ;  and  others  representing  the  tri- 
nmph  of  his  arms  at  Sangarara.  He  condemned  his  yietim 
to  behold  the  execution  of  his  wife,  his  son,  his  uncle,  his 
brother-in-law  Antonio  Bastidas,  and  of  his  captains ;  to  have 
his  tongue  cut  out,  and  afterwards  to  have  his  limbs  secured 
to  the  girths  of  four  horses  dragging  difTerent  ways,  and  thus 
to  be  torn  in  pieces.  His  body  to  be  burnt  on  the  heights 
of  Picchu,  his  head  to  be  stuck  on  a'  pole  at  Tinta,  one  arm 
at  Tungasuca,  the  other  in  Caravaya,  a  leg  in  Chumbivilicas, 
and  another  in  Lampa.  His  houses  to  be  demolishetl,  their 
sites  strewn  with  salt,  all  his  goods  to  be  confiscated,  all  his 
relations  declared  infamous,  all  documents  relating  to  his 
descent  to  be  burnt  by  the  hangman,  all  dresses  used  by  the 
Incas  or  caciques  to  be  prohibited,  all  pictures  of  the  Incas 
to  be  seized  and  burnt,  the  representation  of  Quichua  dramas 
to  be  forbidden,  all  the  musical  instruments  of  the  Indians 
to  be  destroyed,  all  signs  of  mourning  for  the  Incas  to  be 
forbidden,  all  Indians  to  give  up  their  national  costumes, 
and  dress  henceforth  in  the  Spanish  fashion,  and  the  use  of 
the  Quicliua  language  to  be  prohibited. 

In  the  annals  of  barbarism  there  is  probably  not  to  be 
found  a  document  equalling  this  in  savage  wickedness  and 
imbecile  absurdity :  and  this  was  written  by  a  Spanish  judge 

only  eighty  years  ago.* 

This  liideous  cruelty  was  literally  carried  into  effect,  in 
all  its  revolting  details.  On  Friday  the  18th  of  May,  1781, 
after  the  great  square  had  been  surrounded  by  Spanish  and 
negro  troops,  ten  persons  came  forth  from  the  church  of  the 
Jesuits.  One  of  these  was  the  Inca  Tupac  Amaru,  who  had, 
in  the  early  morning,  been  visited  in  prison  by  Areche,  and 


«  It  i»  printed  in  the  appendix  to  the  Spanish  edition  of  Gen.  Millcr'B 
Meitutir$,  vol.  i. 
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urged  to  betray  all  the  acoomplioes  in  his  rebellion.^  *'  You 
and  I/'  he  replied,  **are  the  only  conspirators:  you  for 
having  oppressed  the  counlry  with  exactions  which  were 
unendurable,  and  I  for  having  wished  to  free  the  people 
from  such  tyranny.'*^  The  Inca's  companions  in  misfortune 
were  his  wife  Micaela,  his  sons  Hipolito  and  Fernando,  his 
brothe^in-law  Antonio  Bastidas,  his  undo  Francisco  Tupac 
Amaru,  Tomasa  Condemaita  the  Cacica  of  Acos,  Jose  Verdejo 
and  Andres  Castelo,  captains  in  the  Inca's  army,  and  the 
executioner  Oblitas. 

Verdejo,  Castelo,  Oblitas,  and  Bastidas  were  hung  at  once. 
The  rest  were  heavily  chained,  tied  up  in  the  bags  which  are 
used  for  carrying  the  mat<^  or  Paraguay  tea,  and  dragged 
backwards  into  the  centre  of  the  square  by  horses.  Francisco 
and  Hi{)oIito  Tupac  Amaru,  the  one  an  old  man  verging  on 
fourscore  years,  the  other  a  youth  of  twenty,  then  had  their 
tongues  cut  out,  and,  with  Tomasa  Condemaita,  were  garrotted 
by  an  iron  screw,  the  first  that  had  been  seen  in  Cuzco. 
Micaela,  the  m{e  of  the  Inca,  was  then  placed  on  the  same 
scaflbld,  her  tongue  was  cut  out,  and  the  screw  was  placed 
round  her  neck  in  presence  of  her  husband ;  but  she  suffered 
cruelly,  because  her  neck  was  so  small  that  the  screw  failed 
to  strangle  her.  The  executioners  then  placed  a  lasso  round 
her  neck,  and  pulled  different  ways,  at  the  same  time  kick- 
ing her  in  the  stomach  and  bosom  until  they  succeeded  in 
killing  her.  ITie  Inca  was  then  taken  into  the  centre  of 
tlie  square,  his  chains  were  taken  off,  and  his  tongue  was  cut 
out.  lie  was  then  thrown  on  the  ground;  lassos,  secured  to 
the  girths  of  four  horses,  were  fastened  to  Ids  \iTist8  and 
ankles,  and  the  horses  were  made  to  drag  different  ways,  "  a 
sjKKjtacle  never  before  seen  at  Cuzco."     As  the  unfortunate 


«  One  luiiuint  nivh  Uuit  \iv  wui»  tor- 
tun'<l  until  one  ami  wum  <Uitl()CHtc«l,  by 
f  hf.'  gamirh* ,  !»y  onltT  of  Muttii  Liiiarctf. 


(wuzntan  MSS. 

"  I>«*tt»T  fitmi  (tc'U.  del  Vullo.  8i*|)t. 
30,  1781. 
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Inca's  body  was  thus  raised  into  the  air,  his  youngest  son 
Fernando,  a  child  of  ten  years,  who  had  been  forced  to 
witness  this  horrible  massacre  of  his  relations,  uttered  a  heart- 
rending shriek,  the  knell  of  which  continued  to  ring  in  the 
ears  of  those  who  heard  it  to  their  dying  day.*  The  horses 
did  not  pull  at  the  same  time,  and  the  body  remained 
suspended  like  a  spider  for  many  minutes,  until  at  last  the 
brutal  miscreant  Areche,  who  was  looking  on  firom  a  window 
in  the  College  of  the  Jesuits,  caused  the  head  to  be  cut  oflF.^ 
The  child  Fernando  was  then  passed  under  the  scaffold,  and 
sentenced  to  be  banished  for  life  to  one  6f  the  penal  settle- 
ments in  Africa. 

Many  of  the  Spanish  citizens  were  present,  but  not  an 
Indian  was  to  be  seen.  They  afterwards  declared  that,  while 
the  horses  were  torturing  the  Inca,  a  great  wind  arose,  with 
torrents  of  rain,  and  that  even  the  elements  felt  the  death  of 
the  Inca,  whom  the  inhuman  and  impious  Spaniards  were 
torturing  with  such  cruelty.* 

The  heads,  bodies,  and  limbs  of  the  victims  were  sent  to 
the  different  towns  of  Peru,  and  to  the  villages  round  Cuzco,^ 
in  order  to  strike  terror  into  the  hearts  of  the  Indians ;  but 
this  proceeding  of  course  had  the  opposite  effect,  and  goaded 
them  to  fury.  By  the  humane  exertions  of  the  Inca  the  war 
had  hitherto  been  carried  on  without  unnecessary  bloodshed, 
and  he  had  always  protected  unarmed  persons  and  women ; 
but,  after  the  perpetration  of  these  barbarities  in  Cuzco,  it 
became  a  war  of  extermination,  and  during  the  following  year 
not  less  than  80,000  people  fell  victims  to  the  vengeance  of 
the  Indian  and  Spanish  troops. 


•  One  of  these  was  Dr.  Don  Toribio 
Carrasco,  afterwards  Cura  of  Belem  in 
Cuzco,  who,  in  1835,  mentioned  the 
circumstance,  and  the  impression  it 
had  made,  to  Gen.  Miller. 

*  These  executions,  in  all  their  re- 
volting details,  were  certified  by  Juan 


Bautista  Gkmoarra,  public  notary  to  the 
Cabildo  of  Cuzco,  in  a  document  dated 
May  20, 1781. 

2  Report  of  (he  Cabildo  of  Cuzco. 

^  The  edict,  fixing  the  destinations 
of  the  different  parts  of  each  victim,  is 
pr\^ted  amongst  the  papers  in  Angelis. 
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In  the  revolting  cruelty  of  Areche  may  be  traced  the  abject 
terror  of  a  dastardly  and  craven  mind  ;  and  to  this  cowardice 
may  also  bo  imputed  the  concessions  which  were  afterwards 
wrung  from  him.*  Tupac  Amaru  did  not  die  in  vain ;  for, 
after  the  suppression  of  his  revolt,  the  repartos  were  abolished, 
and  the  mitas  were  much  modified. 

Thus  fell  the  last  of  the  Incas.  He  was  a  man  of  whom 
his  nation  might  well  be  proud,  and  will  bear  comparison 
with  the  greatest  monarchs  of  his  race.  Having  enjoyed  the 
best  education  which  Spanish  policy  at  that  time  permitted 
to  the  people  of  the  colonies,  he  brought  a  cultivated  mind,  a 
clear  understanding,  untiring  industry,  and  devoted  zeal  for 
the  welfare  of  his  countrymen  to  his  important  duties  as  a 
wealthy  and  influential  cacique.  When  he  aften^ards  under- 
took the  office  of  defender  of  the  oppressed  Indians  he 
displayed  an  amount  of  patient  perseverance,  combined  with 
great  ability  in  the  advocacy  of  their  cause,  which  excited 
the  admiration  of  the  Bishop  of  C*uzco  and  others  of  the 
more  enlightened  Spaniards.  Finally,  after  he  had  unwill- 
ingly become  convinced  that  all  remonstrance  was  useless, 
he,  in  his  appeal  to  arms,  combined  promptitude  of  action 
with  great  moderation  in  his  demands;  his  edicts  were  re- 
markable for  their  good  sense  and  humanity;  and  had  his 
efforts  been  met  by  the  Spaniards  in  a  corresponding  spirit, 
the  A-icoroy  of  the  King  of  Castillo  might  at  length  have 
succeeded  in  enforcing  the  practical  observance  of  the  humane 
laws  of  his  master. 

But  this  was  not  to  be.    Instead  of  a  calm  and  enlightened 


*  Tho  IHzamM  and  their  companionK 
wrr<?  anpeb*  <>f  infifv  when  1*001  pan^ 
with  ftiich  viK*  wn-tohii*  n»  Art^'ho  and 
Mattu  I.iimrt*8;  yet  we  are  {oU\  bv  one 
of  hiH  fiiittenTH  timt  "  the  tender  lu-nrt 
of  the  viKitAtlor  wiu*  tiUed  with  piety 
and  hnnuinitv,  and  that  early  on  the 


tlay  after  the  extx^ution  he  went  to  the 
cathedral,  and.  lia\'in^  confeA8«><l  uihI 
|>artaken  of  the  taicnuuent^  he  |)aid  for 
wvend  inaiMeH  for  th«'  miuU  of  the  eul- 
pritH,  ami  heanl  them  all  on  Iuh  kni'^'^t, 
UiUM  tHlifying  the  whole  eity."  IIy|M>- 
critical  hviriia!— ^luwnofi  MSS. 


Chap.  IX.         CONSEQUENCES -OF  HIS  MURDER.  157 

statesman,  and  Spain  had  many  such,  the  viceroy  placed  full 
powers  in  the  hands  of  a  wretch  whose  conduct  was  a  mixture 
of  cowardice,  atrocious  cruelty,  and  incapacity.  Fortune 
decided  in  favour  of  the  Spaniards,  and  the  Inca  fell  into  the 
power  of  a  man  whose  vile  nature  was  excited  to  acts  of 
unequalled  barbarity  by  the  terror  which  his  position  and  his 
incompetence  had  caused  him,  I  have  felt  obliged  to  relate 
the  shocking  circumstances  of  the  death  of  Tupac  Amaru  in 
justice  to  the  Indians ;  for  who  can  be  surprised  if  afterwards 
they  frequently  refiised  to  give  quarter  to  any  of  the  hated  race 
of  Chapetonea,  as  they  called  the  Spaniards?  and  no  atrocity 
was  ever  perpetrated  by  them  which  can  be  compared  to 
the  execution  of  the  Inca  and  his  family,  committed  by  the 
deliberate  sentence  of  a  Spanish  judge.^ 


*  When  Sefior  Zea,  of  Bogota,  was    being  a  Colombian,  knew  little  or  no- 


in  Paris,  Kotzebuo  undertook  a  joiinioy 
on  purpose  to  obtain  information  from 
him  respecting  Tupac  Amaru,  having 
conceived  the  idea  of  writing  a  tragedy 
founded  on  his  rebellion.     But  Zea, 


thing  about  it. 

Kotzebue,  however,  continued  his 
inquiries  respecting  Peru,  wldch  re- 
sulted in  his  play  TJie  Virgins  of  the 
Sun,  and  hence  Sheridan's  Pizarro, 
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CHAPTER   X. 

DIEGO  TUPAC  AMARU  —  FATE  OF  TIIE  IXCA'S  FAMn.Y  — 

INSURRECTION  OF  PUMACAGUA. 

While  the  events  occurred  in  the  valley  of  Vilcamayu  which 
ended  in  the  capture  of  the  Inca  Tupac  Amaru  and  his  family, 
the  whole  of  the  Collao  was  in  a  state  of  insurrection,  and  all 
Spaniards  had  to  escape  for  their  lives  to  Puno,  La  Paz,  or 
Arequipa. 

Don  Joaquim  Antonio  de  Orellana,*  Governor  of  Pimo, 
made  a  most  gallant  defence  of  that  town,  with  a  force 
consisting  of  180  musketeers,  647  pikemen,  44  artiller}'- 
men  with  4  guns,  and  254  cavalry.  He  retreated  behind 
his  entrenchments  when  the  Inca  advanced  as  far  as  Lampa, 
in  December  1780 ;  but  in  February  1781,  in  spite  of  the 
heavy  rains,  he  marched  to  Lampa,  where  he  flogged  an  In- 
dian until  he  confessed  that  his  rebel  countrymen  were  on  an 
adjacent  mountain  called  Catacora.  Orellana  found  the  rebel 
army  drawn  up  in  an  almost  inaccessible  position,  with  colours 
flying ;  and,  while  seeking  for  a  place  where  liis  troops  might 
ascend,  they  suffered  from  a  storm  of  hail  and  snow.  The 
S)>aniards  were  divided  into  two  assaulting  parties,  but  the 
showers  of  stones  which  the  Indians  hurled  from  th(^ir  slings 
obliged  them  to  retreat,  and  Orellana  himself  was  wounded  in 
the  jaw. 

He  found  it  prudent  to  fall  back  towards  Puno,  and,  on 


*  On^lluiui  WRH  a  nativo  of  Cuenoa,  and  descended  from  the  groat  na\igidor 
of  the  Amazons. 
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the  ISthy  encamped  on  the  banks  of  the  river  of  Juliaca,  near 
a  place  called  Mananchili.  The  Indian  army  followed  the 
Spaniards  a])4  offered  them  battle — the  chie&  sending  a 
message  to  Orellana  to  tell  him  that  they  acknowledged  no 
king  but  their  Inca  Tupac  Amaru.  They  formed  their  forces 
in  a  semicircle — the  right  being  led  by  the  Cacique  Andres 
Ingaricona,  the  left  by  Mamani,  and  the  centre  by  a  chief  of 
Caravaya  named  Alejandro  Calisaya.  The  battle  began  at 
four  P.M.;  and,  after  a  sharp  fight,  Mamani's  division  fled  to 
the  adjacent  heights,  and  Ingaricona  was  also  routed.  The 
Indians  left  370  killed  on  the  field ;  among  whom  there  were 
many  women  who  came  to  fight  by  the  sides  of  thefar  husbands 
and  brothers,  armed  with  bones  sharpened  at  one  end.  Not- 
withstanding this  success,  Orellana  made  a  rapid  retreat  to 
his  entrenched  position  at  Puno,  collected  provisions,  and  sent 
messengers  to  Arequipa  for  reinforcements.^ 

On  the  18th  of  March  the  Indian  army  came  in  sight, 
extending  for  three  miles  along  the  heights  round  Puno, 
with  colours  fiying  and  a  great  noise  of  drums  and  clarions, 
entirely  surrounding  the  town,  except  on  the  side  of  the  lake. 
It  was  commanded  by  the  Caciques  Andres  Ingaricona  and 
Pedro  Vargas.  The  dismal  news  of  the  capture  of  Tupac 
Amaru  reached  the  besieging  Indians  on  April  12th,  when 
they  retreated,  followed  by  a  Spanish  force  under  Nicolas  de 
Mendiosala  of  Chucuito.  He  overtook  them  posted  on  a  hill 
called  Condorcuyo,  to  the  left  of  the  road  to  Cuzco,  when 
a  fiirious  struggle  commenced ;  but  the  Indians  fought  most 
gallantly,  and  defeated  Mendiosala,  who  retreated  in  disorder. 
This  success  encouraged  the  rebels  as  much  as  it  disheart- 
ened the  Spaniards,  and  Chucuito  and  the  other  towns  on  the 


'  Relacion  dd  Gobemador  de  Puno, 
de  SU9  ezpedicionea,  sitios,  deferua,  y 
varios  acaecimierUos,  luuta  que  de8p(>t)lo 
la  viUa  de  orden  del  Inspector  y  Com- 


mandante  General  Don  Jo»€  Antonio 
dd  VaUe :  corre  desde  16  Noviembre 
1780,  hasta  17  de  Julio  1781. 
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western  banks  of  the  lake  of  Titicaea  fell*  into  their  hands. 
They  committed  indiscriminate  slanghter  in  revenge  for  tlie 
cruel  death  of  the  Inea,  and  only  a  few  Spaniards  escaped 
to  Puno.  The  governor  Orellana  sent  balsas  to  rescue  some 
fugitives  who  were  concealed  in  the  rushes  on  the  shores  of 
the  lake,  he  himself  being  confined  to  his  house  ^  by  a  wound 
in  his  foot  Meanwhile  the  Indians  of  Azangaro,  by  capturing 
the  town  and  peninsula  of  Capachiea,  completed  the  conquest 
of  the  province  of  Chucuito,  and  the  rebel  chiefs  prepared 
for  a  second  siege  of  Puno. 

Diego  Cristoval  Tupac  Amaru  the  Inca's  cousin,  with  his 
nephew  Andres  Mendagure,  Mariano  the  young  son  of  thi^ 
Inca,  and  Miguel  Bastidas  a  nephew  of  the  Inca's  wife, 
escaped  when  the  rest  of  their  family  were  betrayed  and  cap- 
tured at  Lanqui.  They  now  joined  the  rebel  army  in  the 
CoUao,  Diego  took  the  command,  and  on  the  9th  of  May  he 
invested  I^no  on  all  sides,  and  commenced  the  second  siege*. 

The  Indians  were  formed  in  a  semicircle  on  the  sides  of 
the  surrounding  hills;  while  Orellana  had  deepened  his 
entrenchments,  and  occupied  a  very  strong  position  on  the 
Huassa-pata  hill,  above  Puno :  ho  also  built  two  forts,  one 
called  Santa  Barbara,  where  tlie  triumphal  arch  now  is,  and 
the  other  called  Horca^pata,  on  the  descent  from  the  heights 
of  Cacharani.  The  comers  of  the  plaza  and  of  the  streets 
were  biirricaded.  On  the  10th  there  were  skirmishes  all  day, 
and  on  the  11th  the  Indians  carried  tlie  forts  of  Santa  Bar- 
bara and  Horca-pata  by  assault,  and  penetrated  into  the 
streets,  but  failed  in  their  attack  on  the  rocky  height  of  the 
Huassapata,*  On  the  12th  the  besiegers  suddenly  retreatetl, 
at  the  ap|)roach  of  the  army  advancing  from  Cuzeo. 

(weneral  del  Valle,  after  defeating  the  In<lians  at  Comba- 


3  IMiriii;;  my  Htiiy  tit  Piino  I  lived 
ill  till*  houm*  whii*h  wait  mvunied 
hv  (>n*Uuiui  (luring  tho  degv.     It  id 


now    ilio    pniiKTty    of   IKmi    MiuiUfl 
Cutftiitf. 

*  Infomuition  fnnii  (icn.  Sun  Hoiiutn. 
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pata,  continued  his  march  up  the  valley  of  the  Vilcamayu, 
crossed  the  pass  of  Ayaviri,  and,  entering  the  Collao,  advanced 
towards  Puno,  where  he  arrived  in  the  middle  of  May. 
But  the  Indians  of  his  army  were  disgusted  at  the  excessive 
rigour  with  which  the  reBels  were  treated ;  they  deserted  in 
great  numbers,*  and  assisted  the  troops  of  Diego  Tupac 
Amaru  in  harassing  the  Spaniards,  and  cutting  of  all  supplies. 
The  army  of  del  Valle  had  been  shamefully  neglected  by  the 
visitador  Areche,  who  was  too  busy  in  torturing  his  prisoners 
to  attend  to  the  commissariat.  The  troops  were  wretchedly 
clad,  unpaid,  without  medical  stores,  or  biscuit^  or  iresh  meat. 
Under  these  circumstances  the  General  reluctantly  deter- 
mined to  retreat  to  Cuzco,  taking  with  him  the  garrison  and 
inhabitants  of  Puno,  which  place  was  evacuated  by  Orellana 
on  the  26th  of  May.  Tlie  army  which  had  left  Cuzco  in 
March  15,000  strong  was  now  reduced,  by  desertions  and 
sickness,  to  1443  men,  with  which  force  General  del  Valle 
commenced  the  retreat,  closely  followed  and  constantly 
harassed  by  the  Indians.  He  reached  Cuzco  on  the  4th  of 
July,  when  a  paper  war  ensued  between  him  and  Areche,  the 
latter  blaming  him  for  evacuating  Puno,  while  the  General 
retorted  that  Areche  had  shamefully  neglected  the  wants  of 
his  army,  and  failed  to  make  any  attempt  to  subdue  the 
country  roimd  Cuzco.* 

The  Viceroy  seems  to  have  taken  the  part  of  the  General 
in  this  controversy ;  and  the  foul  vulture  Areche,  with  his 
companion  Matta  Linares,  was  recalled.  He  reached  Lima 
on  August  23rd,  1781,  and  embarked  for  Spain  with  the  poor 
little  Fernando,  son  of  Tupac  Amaru,  who  was  sentenced  to 
imprisonment  for  life. 


^  One  thouBand  nino  hundred  and 
fifty  men  deserted  in  six  days. — Letter 
from  del  Valle. 

•  Manifesto  del  Gen.  del  VaUe.     8e 


queja  amargamente  contra  el  vi$itador 
Areche.  Cuzco,  Soptre.  17S1. — Guzman 

MSS. 
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The  Indians  still  remained  in  arms  round  Cuzco,  especially 
in  the  heights  abore  Urubamba  and  Calca,  and  at  Laursonarca 
and  Ocungate.  Those  near  Galea  fortified  themselves  in  a 
place  called  Chayila-ccasa,  against  whom  the  General  sent  a 
force  of  400  men  under  Don  Jos6  de  Barela,  and  the  Indians 
were  defeated  with  great  slaughter ;  while  Don  Joaquim 
Balcarcel  kept  the  insurgents  in  check,  who  continued  to 
threaten  Faucartambo. 

After  the  retreat  of  General  del  Valle  firom  Puno,  Diego 
Tupac  Amaru  established  his  head-quarters  at  the  town  of 
Azangaro,  while  Andres  Mendagure  and  Miguel  Bastidas 
overran  the  provinces  on  the  eastern  shore  of  lake  Titicaca, 
captured  the  town  of  Sorata,  and  placed  themselves  in  com- 
munication with  the  insurgent  forces  in  Upper  Peru.  It  is 
said  that  fifteen  mule-loads  of  treasure,  consisting  of  spoils 
from  the  provinces  of  Omasuyos  and  Larecaja,  were  brought 
into  iVzangaro  at  this  time  and  buried.  Diego  Tupac  Amaru 
occupied  a  house  near  the  plaza,  where  he  gave  audience  in  a 
long  sala ;  and  he  went  from  this  house  to  the  church  every 
night,  wrapped  in  a  large  cloak.  Tliis  story  made  peopl*^ 
believe  that  he  was  concealing  treasure,  and  many  a  fruitless 
search  has  since  been  made  for  it.^ 

Tlie  hoi>es  of  the  Indians  were  now  beginning  to  wane. 
Diego,  though  a  man  of  considertible  talent,  was  not  possessed 
of  tlie  same  influence  over  the  people  as  his  unfortimato 
cousin ;  and  the  Si>anish  officials  were  rapidly  receiving  rein- 
forcements from  Buenos  Ayres,  while  the  slaughter  of  the 
Indians  had  been  prodigious.  In  August,  1781,  J)iogo  issued 
a  decree,  ordering  that  all  women,  children,  and  priests, 
should  be  resi>ecte<l  during  the  war;"  and  on  the  hSth  of 
October  he  promulgated  a  manifesto  setting  forth  the  nume- 
rous violations  of  law  habitually  committed  by  the  corregidors, 


Inforrontion  fmtn  I)<»ii  I.iiu  QuiboncH  (if  Aiaiipin>.  ^  Anf^olis. 
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the  exactions  of  the  curas,  and  the  extortionate  duties  im- 
posed by  the  aduaneros.*  This  is  a  very  able  and  telling 
document,  and,  together  with  the  more  detailed  writings  of 
the  unfortunate  Inca,  forms  a  most  complete  vindication  of 
this  memorable  insurrection.^ 

On   September   12th,   1781,  the   viceroy  of   Peru,   Don 
Augustin  de  Jauregui,  had  issued  a  proclamation   offering 
pardon,  on  submission,  to  Diego  Tupac  Amaru  and  all  his 
followers.^    It  would  swell  this  short  narrative  to  an  undue 
length  if  I  attempted  to  give  any  accoimt  of  the  events  in 
Upper  Peru  during  this  period  f  but  the  final  suppression 
of  the  revolt  in  that  part  of  the  country  by  the  Spanish 
commanders  Flores,  Beseguin,  and  Segurola^  induced  Diego 
Tupac  Amaru  to  accept  the  Viceroy's  offer  of  pardon,  give 
up  the  cause,  and  place  himself  in  iihe  power  of  a  Mthless 
enemy.     Dr.  Antonio  Valdez,  cura  of  Sicuani,  the  friend  of 
the  Inca,  and  author  of  the  Quichua  play  of  *  Ollantay,'  was 
sent  to  Azaugaro  by  the  Spanish  authorities  to  persuade 
Diego  to  adopt  this  course.     They  held  their  conferences  on 
the  subject  while  walking  up  and  down  on  the  banks  of  the 
river ;  and  there  is  a  tradition  that  Pedro  Vilca  Apasa,  one  of 
Diego's  bravest  oflBcers,  overheard  one  of  these  conversations, 
and  remonstrated  violently  against  the  madness  of  trusting  to 
the  word  of  a  Spaniard.     But  the  advice  of  Valdez  prevailed, 
Diego  sent  young  Miguel  Bastidas  to  open  a  negotiation  with 
the  Spanish  Colonel  Beseguin  in  November;    and  on  De- 
cember 11th  he  gave  himself  up  to  Don  Bamon  de  Arias, 
commandant  of  the  column  of  Arequipa.    At  the  same  time 
Mariano  Tupac  Amaru,  the  son  of  the  Inca,  Andres  Menda- 
gure,  and  Miguel  Bastidas,  surrendered  to  Don  Sebastian  de 
Segurola  at  I^a  Paz.     Bastidas  was  sent  to  Buenos  Ayres. 


'  CuBtom-housc  officers. 
*  Ifi/orme  par   Don   Diego   Tupac 
Amaru.     Azftngaro,  Oct  18,  1781. 
'  Aiij^elw. 


'  By^  fiw  the  best  account  of  tlie 
rebellion  of  the  GHtaris  in  Upper  Peru, 
and  of  the  two  siegee  of  La  Paz,  is  to  be 
found  in  the  work  of  Dean  Fiines. 

M    2 
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Diego  Tupac  Amaru  received  his  pardon  at  Sicuani,  from 
Greueral  del  Valle  in  the  name  of  the  viceroy,  on  January  26th, 
1782 ;  and  on  the  same  day  the  Bishop  of  Cuzco*  solemnly 
absolved  him  in  the  church.  But  Vilca  Apasa,  Alejandro 
Calisaya,  and  other  chiefs  of  Diego's  army,  refused  to  submit, 
and  continued  in  arms  in  the  provinces  of  Caravaya  and 
Azaugaro.  General  del  Valle  marched  against  them  in 
March  1782,  and  took  most  of  them  prisoners.  Vilca  Apasa 
was  captured  in  his  native  village  of  Tapa-tapa,  eighteen 
miles  east  of  Azangaro,  where  his  descendants  still  live.  He 
was  torn  to  pieces  by  horses  in  the  plaza  of  Azangaro,  and 
his  limbs  were  stuck  on  poles  by  the  road-side.*  An  old  lady 
told  me  that  she  could  remember  seeing  one  of  liis  arms  on 
a  pole  near  her  father's  house.  Calisaya,  and  many  others, 
were  hung.  The  Spanish  General  had  the  cruelty  to  force 
Diego  Tui)ac  Amaru  to  accompany  him,  and  to  witness  the 
execution  of  his  old  friends.  Del  Valle  then  marched  over 
the  Cordilleras  of  Lauramarca  and  Ausangate,  where  the 
Indians  had  been  in  rebellion,  taking  Diego  with  him  in  a 
sort  of  triumph,  and  returned  to  Cuzco  in  August.  The  old 
general  was  taken  ill  soon  aftem'ards,  and  died  at  Cuzco  on 
the  4th  of  September,  leaving  the  command  of  the  trooj)s  to 
Don  Gabriel  de  Aviles. 


«  The  Bifihon  of  Cuzfo.  Dr.  Don 
Jnan  Manuel  Mo*<i'<)*Hj  y  PcnJta,  after- 
wiinlt*  luul  twcMity-two  iirc^umtionii  or 
chanrfM  bnnight  a^ainAt  him  connected 
with  thiH  rvltellion,  which  he  unswertHl 
in  (h'tuil  in  a  work  puMiithcd  at  Mailnd. 
One  in  that  ho  excommunicated  a  priest 
for  N'trayiny:  the  Hecretn  of  the  Indiana 
told  tinder  the  hluX  of  confexnion  ;  ano- 
ther that  h(>  trietl  to  save  the  lives  of 
Heveral  Indian  reb<>lM ;  another  that  he 
ankcMl  for  a  ^enenil  fianloii  after  tlic 
death  of  the  IiK^a :  another  Uuit  he  per- 
mitte<l  Mariano  Tupa<*  Amaru  to  celc- 
hmte  the  funend  of  hitf  fiither,  &c.  If 
the?«e  mvusationH  were  true,  they  all 
re<lonnd  t(»  the  hihhopV  lionoiu*;  and 


it  IB  to  ho  wgreticii  that  he  was  so 
anxiouri  to  defend  hiinAi'If  apiinnt 
them.  At  the  end  of  hin  Iniok  therc!  are 
Moine  lettem  to  him  from  Diefj:o  TtifMic 
Anuiru.  *•  "Jnttmuria  juMificnda  c*mtra 
lo§  arlifioioa  ile  la  calumnia.  Pupel 
tpie  tturibio  en  de/ensa  de  nu  honor  y 
ai$tingHido§  »*mWo»  herhoK  con  motivo 
de  Ui  rebdion  del  lUyno  drl  Ptm,  intr 
Jot^  Gabriel  Tupac.  Amaru:  fl  nius- 
triMimo  Sciior  Don  Juan  Manuel 
JVirjaeodo  y  Peralia^  ObUpo  del  CtizcoS* 
(Fol.  Ma<lri«l). 

•  Ofieio  dd  Impecior  Don  Jo%€  del 
Valle^  al  Virey  de  liuenoi  Ayren.  Ava- 
\'iri,  July  14,  17S'2. 
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Diego  Tupac  Amaru  was  permitted  to  retire  to  Tungasuca  ; 
and  young  Mariano  Tupac  Amaru,  with  his  cousin  Andres 
Mendegure,  lived  at  Sicuani.  But  it  would  appear  that  the 
Spanish  authorities  had  no  intention  of  keeping  their  faith 
with  these  unfortunate  Indians,  and  it  was  soon  seen  that 
the  distrust  of  Vilca  Apasa  was  but  too  well  foimded.  The 
Spaniards  were  only  waiting  for  an  excuse  before  they  com- 
pleted the  extirpation  of  the  whole  family  of  the  Incas.  This 
was  soon  found  in  a  rebellion  of  the  Indians  of  Marcapata 
and  Lauramarca,  who,  on  the  approach  of  a  force  under  the 
Corregidor  Necochea  in  January  1783,  retired  to  the  lofty 
and  almost  impenetrable  heights  of  Hapo  and  Ampatuni.  In 
February  their  leader,  Santos  Huayhua,  was  captured  with 
his  family,  and  torn  to  pieces  by  horses.* 

Thus  the  desired  excuse  for  treachery  and  faithlessness 
was  furnished.  All  the  surviving  members  of  the  family  of 
the  Inca  Tupac  Amaru  were  arrested,  by  order  of  the  viceroy 
of  Peru.^  The  accusations  against  them  were  frivolous,  and, 
so  far  as  appears  in  the  sentences,  without  a  shadow  of  proof 
to  support  them.  Diego  was  accused  of  calling  the  Indians 
his  sons,  of  living  in  a  way  unbefitting  a  pardoned  rebel,  and 
of  performing  fimeral  rites  for  his  cousin  the  Inca;  young 
Mariano  Tupac  Amaru  of  rescuing  his  lady-love  on  September 
9th,  who  had  been  forced  to  become  a  novice  in  the  monastery 
of  Santa  Catalina  in  Cuzco ;  Andres  Mendagure  of  conducting 
himself  in  a  suspicious  way ;  Manuela  Castro,  the  mother  of 
Diego,  of  keeping  up  disaffection  amongst  the  Indians ;  and 
Lorenzo  and  Simon  Condon,  the  brothers-in-law  of  Diego,  of 
assisting  the  rebels  in  Marcapata.  The  rest  of  the  family 
were  accused  of  being  relations. 

Diego   was  imprisoned  with  his  kindred  on  the  15th  of 
April,  1783,  by   Don   Raymundo  Necochea,  Corregidor  of 


*  Report  of  tlie  Oubildo  of  Cuzco. 
^  Report  of  Don  Augustlii  de  Juu- 


regui.  Viceroy  of  Pcni.    Lima,  Murcu 
29.  1783. 
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Qaispicanchi  f  while  Mariano  Tupac  Amaru  and  AndrcH 
Mendaguro  were  sent  to  Lima,  put  on  board  a  ship,  butchered 
at  sea,  and  their  bodies  thrown  overboard.  The  vulture 
Matta  Linares,  who  was  still  an  Oidor  of  the  Audionica  at 
Lima,  scented  carrion  from  afar,  and  arrived  at  Cuzco  on 
April  20th,  with  the  same  extraordinary  judicial  powers  as 
had  previously  been  given  by  the  viceroy  to  Areche.  On 
the  17th  of  July  he  sentenced  Diego  Tupac  Amaru  to  bo 
dragged  at  the  tail  of  a  mule,  with  a  rope  round  his  neck,  to 
the  place  of  execution  in  the  plaza  of  Cuzco,  there  to  be  himg 
and  quartered,  his  body  and  limbs  to  be  distributed  amongst 
the  towns  of  Tungasuca,  Lauramarca,  Paucartambo,  and 
Calcn,  his  goods  to  be  confiscated,  and  his  houses  destroyed ; 
his  mother,  Marcela  Castro,  to  be  hung  and  quartered,  and 
her  body  to  be  burnt  in  the  plaza ;  Lorenzo  and  Simon 
Condori  to  be  hung ;  and  Manuela  Titu  Condori,  the  wife  of 
Diego,  to  be  banished  for  life.*  These  sentences  were  exe- 
cuted on  the  19th  of  July  1783 ;  and  Matta  Linares  obliged 
the  good  cura  of  Sicuani,  Dr.  Yaldez,  by  whose  persuasion,  as 
the  ancient  friend  of  the  Lica  Tupac  Amaru,  Diego  had  been 
induced  to  accept  the  treacherous  pardon,  to  witness  the  exe- 
cutions.^ Matta  Linares  is  still  remembered  in  Cuzco  for 
his  barbarous,  immoral,  and  sneaking  conduct  He  died  in 
Spain  in  about  1818,  having  been  one  of  the  first  among 
the  unworthy  Spaniards  who  declared  in  favour  of  Joseph 
Buonaparte. 

At  about  the  time  of  Diego's  execution,  the  last  s|>ark  of 
insurrection  was  trampled  out  in  Hnarochiri,  a  province  in 


•  Oficio  d^  Don  Gabriel  de  Avilet, 
a  Don  Sebastian  de  Segurola.    Cuzco. 

'  Sentencia  contra  el  reo  Tupac 
Amaru,  y  demas  acom^icea,  pronun- 
riada  por  Don  Gabriel  de  AmUs,  y 
Dm'i  B/nito  de  la  Matta  Linares.  July, 
1783. 

*  lufomiutioii  fruin  Don  LuIn  Qui- 


fioneB  of  Anmgaro.  Dr.  Viddcz  died 
in  181G.  Don  Publo  IMmenUl.  thu 
worthy  Subprefect  of  Cttniva}!!,  told  me 
that  ho  remombered  tho  old  cuni  well, 
08  a  tall  man  with  a  stately  walk,  who 
alwayn  gave  1dm  a  dollar  when  he  met 
him  m  Sicuani. 
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the  Andes  near  Lima.  The  Indians  of  the  villages  near 
Carampoma  had  risen  under  one  Felipe  Velasco  Tupac  Inca 
Yupanqui,  who  declared  that  the  Inca  was  not  dead,  but  that 
he  was  alive  and  crowned  in  the  "Gran  Paytiti."*  Don 
Felipe  Carrera,  who  had  been  appointed  Corregidor  of  Parina- 
cochaSy  was  sent  to  Huarochiri,  and  by  a  rapid  march  suc- 
ceeded in  capturing  the  chief.  Towards  evening,  however, 
he  was  surroimded  by  a  large  body  of  Indians  armed  with 
slings  and  poles,  in  a  narrow  and  dangerous  part  of  the  road. 
He  retreated  to  an  eminence  with  his  prisoner,  where  he 
defended  himself  until  dark  against  the  storm  of  stones,  and 
then  escaped  to  Lima.  After  daily  fights  with  the  Indians 
the  rebellion  was  put  down  in  June,  1783. .  Felipe  Velasco, 
and  his  lieutenant  Ciriaco  Flores,  were  hung  in  the  great 
square  of  Lima  on  July  7th,  1783.^ 

Having,  after  two  years  and  a  half,  succeeded  in  quelling 
the  insurrection,  it  remained  for  the  viceroy  to  extirpate  all 
the  innocent  members  of  the  family  of  the  Incas,  and  all 
who  were  connected  with  them  by  marriage.  Ninety  mem- 
bers of  the  family  were  sent  to  Lima  in  chains,  among  whom 
were  Bartolome  Tupac  Amaru,  the  venerable  great-uncle 
of  the  Inca ;  Marcela  Pallocahua,  the  mother  of  the  Inca's 
wife  Micaela  Bastidas;  and  Manuela  Condori,  the  wife  of 
Diego.  Soon  after  his  arrival  at  Lima  Bartolome  Tupac 
Amaru  died  at  the  extraordinary  age  of  125.  A  b'fe  of 
temperance  had  given  this  aged  prince  the  strength  to 
endure  months  of  solitary  confinement  at  Cuzco,  to  sustain 
blows  from  muskets  and  staves  in  the  plaza,  to  undergo  a 
cruel  journey  on  foot  and  in  chains  of  400  miles,  but  the 
horrors  of  the  Lima  prison  at  length  killed  Iiim.     The  un- 


3  A  fabulous  region  suppoeed  to  ex- 
irit  fur  to  the  eastward  of  the  Andes,  in 
the  imknown  parts  of  the  Aimizonluu 
valley. 

*  Ofido  de  Don  Fdiite  Carrera^  Cur- 


regidor  de  Varinacochas^  Julio  12, 
1788.  A\w}  Seniencia  dadoportl  Virey 
de  Lima,  contra  lot  rtoi,  Julio,  1783. 
Angeli^j. 
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happy  survivors  were  shipped  off  at  Callao,  in  two  ships,  the 
*  Peruana '  and  the  *  San  Pedro/  and  thrown  into  cells  in 
Cadiz  for  three  years,  when  Charles  III.  caused  them  to  be 
distributed,  apart  from  each  other,  in  prisons  in  the  interior  of 
Spain,  until  their  sufferings  were  relieved  by  death.  Once 
during  the  voyage  they  were  allowed  by  the  brutal  captain 
of  the  transport  *  Peruana,'  named  Jose  Cordova,  to  wash  their 
tattered  clothes  at  Rio ;  but  their  fetters  were  never  removed, 
and,  though  the  captain  gave  his  word  of  honour  to  a  French- 
man who  mended  his  damaged  rudder,  that  he  would  take 
them  off,  he  unblushingly  perjured  himself;  and  the  horrors 
which  were  suffered  by  these  innocent  persons,  many  of  them 
aged  women  and  young  children,  were  never  relaxed  until 
they  arrived  at  Cadiz.* 

Fernando,  the  youngest  child  of  the  Inca,  "  whose  shrill 
cry  smote  every  heart  with  electric  sympathy"*  when  he 
beheld  the  cruel  tortures  of  his  parents,  was  taken  to  Spain 
by  the  visitador  Areche  in  1781.  He  was  th^n  only  ten 
years  of  age.  In  1783  one  Don  Luis  Ocampo,  a  citizen  of 
Cuzco,  went  to  Spain,  and  heard  that  young  Fernando  was 
a  close  prisoner  in  the  castle  of  San  Sebastian  at  Cadiz. 
Through  the  aid  of  an  Irish  gentleman,  who  was  intimately 
acquainted  with  the  town  major,  Ocampo  applied  for  a  pass 
to  visit  him,  but  was  refused.  He,  nevertheless,  made  his 
way  into  the  fort,  and,  looking  round  at  the  iron  gratings 


*  A  penon  caUing  himself  Juan 
Bautista  Tupac  Amaru,  and  profeeeing 
to  have  been  one  of  the  suffereis, 
printed  a  pamphlet,  which  was  depo- 
sited in  the  archiyes  of  Buenos  A3rre8. 
In  it  he  relates  the  tale  of  his  miseries 
in  uncouth  Spanish.  He  says  that  he 
beheld  his  fettered  mother  perish  of 
thirst  on  the  road  to  Lima,  in  presence 
of  guards  who  turned  a  deaf  ear  to 
her  cries  for  water.  He  saw  his  faith- 
ful wife  die  on  board  tlie  sliip,  without 
being  allowed  length  of  chani  enough 
to  approach  her.     During  an  imprison- 


ment of  forty  yean  at  Ceuta  the  sen- 
tries never  relaxed  their  cruelties  until 
the  ministry  which  came  into  power 
in  Spain,  after  the  militur}'  movement 
of  1820,  sot  the  few  survivors  at  liberty. 

It  IS  now  confidently  asserted  that 
the  author  oi  this  pamphlet  was  an 
impostor.  He  came  to  Buenos  Ayrcs 
in  1822,  and  the  republican  govern- 
ment granted  him  a  house,  and  a  ]>en- 
sion  for  life  of  30  dollars  a  month. 

*  The  words  of  the  Curu  of  Belem, 
who  heard  it> 
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^f  the  cells,  at  length  caught  sight  of  a  yonth  whose 
countenance  bespoke  his  origin.  He  addressed  him  in 
Quichua,  and  found  that  he  was  speaking  to  Fernando  Tupac 
Amaru.  While  talking  to  him  Ocampo  received  a  blow 
from  the  butt  end  of  the  musket  of  a  Swiss  sentry,  whom, 
however,  he  induced  to  permit  him  to  continue  the  conver- 
sation. It  appeared  that  the  government  allowed  Fernando 
six  rials  a  day,  but  that  the  soldiers  of  the  guard  cheated 
him  of  halfl  Ocampo  gave  him  two  or  three  dollars  a  week 
during  his  stay  in  Cadiz ;  and  this  is  the  last  we  know,  for 
a  certainty,  of  the  last  surviving  child  of  the  unfortunate 
Inca.* 

The  fate  of  these  poor  Indians,  the  remaining  descendants 
of  those  Incas  of  Peru  whose  remarkable  civilization,  and. 
great  power  and  wealth,  became  a  proverb  during  the  six- 
teenth century,  wUl  not  fail  to  be  interesting  to  those  who 
have  become  acquainted,  through  the  pages  of  Bobertson, 
Prescotty  or  Helps,  with  the  history  of  the  Spanish  conquest 
of  Peru.  The  sufferings  and  death  of  Tupac  Amaru  and  his 
family  form  a  very  sad  story,  yet  they  did  not  suffer  and  die 
in  vain :  and  it  must  be  recorded  of  them  that,  unlike  other 
dispossessed  families,  they  sacrificed  themselves,  not  for  their 
own  selfish  ends,  but  in  the  hope  of  serving  their  people. 
They  did  not  die  in  vain,  for  in  their  fall  they  shook  the 
colonial  power  of  Spain  to  its  foundation.  Not  only  was  the 
system  of  repartaa  at  once  abolished,  and  the  mitas  con- 
siderably modified,  but  in  1795  the  hated  ofiSce  of  corregidors 
was  replaced  by  that  of  intendentes,  and  fix)m  the  cruel  death 
of  the  last  of  the  Incas  may  be  dated  the  rise  of  that  feeling 
which  ended  in  the  expulsion  of  the  Spaniards  fix)m  Peru. 


*  Don  Luis  Ocampo  related  this 
anecdote  to  Gen.  MiUer  in  1885,  when 
be  was  still  liying  at  Cqzoo,  but  up- 
wards of  eigbty  years  of  age.  After 
Peru  had  Deoome  independent,  in 
about  1828,  a  person,  calling  himself 


Fernando  Tupac  Amaru,  appeared  in 
Buenos  Ayres,  and  went  on  to  liiiua, 
becoming  a  monk  in  the  convent  of 
San  Pedro ;  but  ho  is  believed  to  liuvo 
been  an  impostor. 
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The  rebellion  which  broke  out  in  Cuzco,  thirty-four 
years  after  the  death  of  Tupac  Amaru,  is  historically 
important,  not  on  aocounl  of  the  patriotism  of  its  leaders, 
for  they  were  almost  all  men  of  small  weight  and  selfish 
ends,  but  because  the  great  body  of  the  Indians  rose  as 
one  man  at  the  first  signal,  in  the  hope  of  freeing  their 
country  from  a  foreign  yoke.  In  1809  the  people  of  Upper 
Peru  had  formed  an  independent  goTemmeut,  which  they 
called  an  '^  Institucion  de  Gobiemo,"  and  the  viceroy  sent 
Greneral  Groyeneche  against  them  with  5000  men  from 
Cuzco.  The  rebels,  ill-provided  with  arms,  were  defeated 
at  Huaqui,  near  lake  Titicaca,  fiind  slaughtered  without 
mercy;*  but  General  Pezuela,  who  succeeded  Goyeneche 
in  the  command,  had  to  face  a  patriot  army  from  Buenos 
Ayres  under  Belgrano,  which  kept  him  fully  employed. 
Then  it  was  that  the  opportunity  was  seized  of  commencing 
a  rebellion  at  Cuzco;  and  this  enemy  in  the  rear  of  the 
royal  army  placed  Pezuela  in  a  most  critical  i)osition. 

The  leader  of  the  rebellion  was  ]Mateo  Garcia  Pumacagua, 
Cacique  of  Chinchero  near  Cuzco,  then  a  very  old  men.  In 
January  1781,  when  Tupac  Amaru  occupied  the  heights  of 
Picchu  above  Cuzco,  he  had  marched  from  Chinchero  with 
Indians  to  join  him,  but,  hearing  that  a  large  Spanish  army 
was  advancing  from  Lima,  he  changed  his  mind,  and  took 
part,  against  his  countrymen  with  such  zeal,  that  the  viceroy 
created  him  a  brigadier  in  the  Spanish  service.  On  August 
3rd,  1814,  this  Indian  Cacique  Pumacagua,  vnih  the  three 
brothero  Vicente,  Mariano,  and  Jose  Angulo,  Don  Gabriel 
Bejar,  Hurtado  do  Mendoza,  Astete,  Pinelo,  Prado,  and 
others,  raised  the  cry  of  independence  in  Cuzco ;  and  so 
imaDimous  was  the  feeling  against  Spanish  rule,  that  the 


7  Govoiicohe  wan  crotttt^d  Count  of 
Hiuwiiu.  HIh  bnither,  the  lute  Diithop 
of  Aniiuiim.  and  iintwnt  An'hhiHliop 
of  LiniH,  i^  )»ro)j(ihlv  the  (H.*iiior  Biifhop 


of  Cliri«t<,*uiloin,  (liitiiiK  hin  uppoiiit- 
iiifiit  from  1801);  uikI  lie  in  certainly 
the  richebt  nmn  in  all  South  Aniericu. 
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whole  population  of  that  city  joined  heart  and  soul  in  the 
insurrection.^  The  brothers  ^Vngulo  were  men  of  low  birth» 
and  vulgar  both  in  their  language  and  their  persons ;  *  but 
Astete  and  Prado  were  gentlemen  of  good  family  and  posi- 
tion. It  is  possible  that  they  made  use  of  Pumacagua,  as  an 
Indian  cacique,  that  his  countrymen  might  more  readily  be 
induced  to  join  their  cause. 

Having  occupied  Cuzco,  the  insurgents  divided  their  forces 
into  three  divisions,  which  separated  in  different  directions,  to 
excite  the  other  provinces  to  revolt.  Mariano  Angulo,  Bejar^ 
and  Mendoza,  who  was  nicknamed  Santafecino,  marched  to 
Guamauga,  assaulted  the  house  in  which  several  Spaniards 
had  taken  refuge,  and  hung  two  ofiScers  in  the  plaza. 
Colonel  Vicente  Gonzalez  was  sent  against  them  from 
Lima,  and  attacked  the  insurgents,  who  had  been  joined  by 
a  body  of  Morochuco  Indians,  near  Guanta,  in  September. 
The  rebels  were  defeated,  and  several  Morochuco  Indians 
were  shot  at  Guamanga,  but  the  country  continued  in  a 
disordered  state  until  Sfiintafecino  was  finally  routed  at 
Matara  in  April  1815. 

Pinelo,  and  the  cura  of  Munecas  in  Upper  Peru,  entered 
Puno  without  resistance  with  another  division  on  August 
29th,  advanced  to  La  Paz,  and  took  it  by  assault  after  a 
siege  of  two  days,  on  September  24th. 

The  main  division,  led  by  Pumacagua  in  person,  and 
Vicente  Angulo,  marched  on  Arequipa. 

The  position  of  the  royalist  army  under  Pezuela,  with  the 
Buenos  Ayrean  army  of  independence  in  front,  and  this 
formidable  insurrection  in  the  rear,  was  most  critical :  for  the 
Indians,  belie\a]|g  that  the  rule^of  their  Incas  was  to  be 
restored,  and  that  Pumacagua  would  succeed  where  Tupac 


**  Confe»ion  de  Pumacagua. 
^  lufurmatiou  £ruiu  (ien.  i^u  Romuu,  who  caUed  tlicm  FresadertM. 
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Amaru  had  failed,  were  flocking  in  thousands  to  the  standard 
of  the  old  cacique.  Pezuela  organized  a  division  of  liis 
army,  1200  strong,  commanded  by  General  Don  Juan  lia- 
mirez,  who  marched  from  Oruro  in  October,  and  fell  upon 
the  rebels,  numbering  4000  men,  500  armed  with  muskets, 
and  the  rest  with  slings,  who  were  encamped  on  the  heights 
above  La  Paz,  The  rebels  retired  in  good  order  to  Puno, 
and  Bamirez  entered  La  Paz,  and,  having  extorted  63,000 
dollars  from  the  citizens,  continued  his  march  to  Puno,  which 
he  occupied  on  November  23rd,  and  pressed  on  towai-ds 
Arequipa  on  the  26tL^ 

Li  the  mean  while  Pumacagua  and  Angulo  had  been  joined 
by  many  caciques  with  their  ayllus  or  tribes,  and  he  organized 
his  army  at  Cavanilla,  giving  the  rank  of  generals  and 
colonels  to  the  Indian  chiefs.^  From  Cavanilla  the  rebel 
forces  marched  along  the  road  from  Pimo  to  Arequipa, 
descended  the  "  alto  de  los  huesos,"  and  encountered  the 
Spanish  troops  under  Brigadier  Picoaga  in  the  plain  of 
Cangallo.  l^coaga  was  defeated  and  taken  prisoner,  and  the 
Indians  entered  Arequipa  in  triumph,  where  the  greatest 
enthusiasm  prevailed  for  the  cause  of  independence.  I^icoaga 
and  Mosi'oso,  the  lutendente  of  Arequipa,  were  shot  by  order 
of  the  Angulos,  who,  early  in  December,  issued  a  proclama- 
tion, declaring  that  Peru  was  free;  that  there  had  been 
a  revolution  in  Lima;  and  that  the  viceroy  Don  Jose  de 
Abascal  was  in  prison.  These  falsehoods  were  intended  to 
excite  tlie  Spanish  Americans  to  revolt ;  but,  indeed,  they 
required  no  such  stimulus,  for  the  |)eople  of  all  races  and 
classes  were  burning  to  throw  off  the  yoke  of  Spain. 

It  was  at  tliis  time  that  Melgar,  the^l^iusiastic  yoimg 


*  Diario  de  la  expedMott  del  Maritcal 
de  Campo  Dvn  Juan  Jlnmirex,  9ftlrr*:  hu 
pruvinria*  inUrior**  de  la  Paz,  Puno^ 
ArenuiiKt,  y  f'uim,  jntr  1km  Jutit  Alemn^ 
Tenintti'  t'oroHrl  at^eyadn  a  la  mitma 


fxpt-dicitm.    liiiiii,   1815.     (1  Umt.  4*, 
112  impiii^.. 

*  liitomuitioii  rn»ni  (icii.  Siut  Hoiiuin, 
wh(m«*  father,  a  native  of  l^lm^  joined 
I'unuu'^tgUH  ut  Ca\'iuiilla. 
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poet  of  Arequipa,  joined  the  national  army,  and  became 
secretary  to  Vicente  Angnlo. 

On  the  approach  of  Kamirez,  Pumacagua  evacnated  Are- 
quipa,  and  manoeuvred  for  some  days  on  the  lofty  plains 
between  Apo  and  the  post-house  of  PatL  Ramirez  steadily 
advanced,  and  came  in  sight  of  the  Indian  army  at  a  little 
hut  called  Chillihua,  near  the  head  of  the  "alto  de  los 
huesos ;"  but  Pumacagua,  avoiding  a  battle,  retreated  hastily 
into  the  interior,  and  Bamirez  entered  Arequipa  without 
opposition  on  December  9th.  His  first  act  was  to  shoot  Don 
Jose  Astete,  and  other  patriots  who  had  compromised  them- 
selves during  the  time  that  Pumacagua  was  in  the  city. 

Tlie  enthusiasm  of  the  Indians  was  so  great  that,  notwith- 
standing the  affair  at  Chillihua^  which  one  authority  describes 
as  a  retreat,^  and  another  as  a  disastrous  defeat/  they  again 
flocked  to  tJie  standard  of  the  old  cacique  at  Pucara,  where 
he  soon  had  another  undisciplined  half-armed  force  around 
him,  numbering  40,000  men.  Bamirez  organized  a  force  at 
Arequipa  of  1200  men  armed  with  muskets,  and  fifty  dra- 
goons; and,  commencing  his  march  on  February  11th,  1815, 
he  encamped  round  tlie  town  of  Lampa  on  March  Ist.  On 
that  day  he  received  a  letter  from  Vicente  Angulo,  protesting 
against  the  war  being  carried  on  in  a  savage  and  relentless 
spirit,  representing  that,  when  a  whole  people  rises  in  arms, 
the  insurgents  ought  to  be  granted  belligerent  rights ;  and 
urging  the  duty  of  concluding  the  war  by  negotiation,  and 
not  by  bloodslied.  "  It  is  not  fear,"  Angulo  continues,  "  that 
induces  me  to  write  thus,  but  a  feeling  of  humanity."*  Ba- 
mirez answered  that  he  would  accept  nothing  but  uncondi- 
tional surrender.  On  March  4th  he  advanced  to  Ayaviri,  on 
the  Vilcafiota  range,'  which  separates  the  Collao  from  the 
valley  of  the  Vilcamayu.     Ilere  he  received  a  letter  from 


3  CV>lonel  Alcon.  *  Gen.  San  Roman. 

*  Dnrumento,  i.     Oficio  tie  Vicente  Angulo  a  Ramirez.    Feb.  28,  1815. 


174  DEFEAT  OP  PUMACAOUA.  Chap.  X. 

Pamacagaa.  The  caciqne  asked  the  Spanish  general  for 
whom  he  was  fighting,  seeing  that  Ferdinand  VII.  had  been 
sold  to  the  French,  and  that  no  man  knew  where  lie  had 
been  taken  to;  he  declared  that  there  was  now  no  other 
king  but  the  caprice  of  Europeans,  and  that,  therefore,  he 
desired  to  establish  a  national  Government ;  and  ho  told  him 
that  he  was  ready  to  meet  the  Spanish  army  on  tlie  field  6l 
battle.*  Bamirez  replied  that  a  general  of  the  king's  army 
would  not  waste  words  with  vile  and  insolent  rebels,  and  that 
his  bayonets  would  soon  make  them  alter  their  toneJ 

From  the  6th  to  the  lOtli  of  March  both  armies  marched 
in  parallel  lines,  separated  by  the  rivers  Umachiri  and  Ayaviri. 
On  the  10th  Pumacagua  drew  up  his  army  behind  the  riv«^r 
Cupi,  which  was  much  swollen  by  the  rains.  Ho  had  30,(KX) 
men,  of  whom  800  only  were  armed  with  muskets,  and  forty 
field-pieces,  said  to  have  been  cast  at  Cuzco  by  an  Englishman 

named  George ,*  some  of  them   of  very  large  calibre, 

with  which  he  annoyed  the  Spaniards  during  the  night  before 
the  battle.  Ramirez  had  only  1300  men ;  but  they  wore  all 
disciplined  and  well-armed  soldiers.  Ho  crossed  the  river 
Cupi,  near  Umachiri,  in  spite  of  opjiosition  ;  charged  aiul 
dispersed  the  Indians,  killing  a  thousand  men,  and  captured 
all  their  cannon.  The  rout  was  complete,  and  the  chiefs  of 
the  patriot  army  sought  safety  in  flight' 

The  ix)et  Mariano  Melgar  was  taken  prisoner,  and  imme- 
diatt»ly  shot  on  the  field  of  battle.  The  fate  of  this  young 
man  was  very  melancholy :  an  unrequited  passion  led  him  to 
^join  the  desperate  cause   of  the  insurgents,  and  he  in  now 


•  Doeum^ito  ii.     Oficio  de  Puma-  very  little  boy.     His  fiitluT  w»w  aftor- 
eaqua  a  liamim.    3Iarzu  C,  1815.  wanU  bluil  in  tlio  nliizii  of  l^lI)o,  hy 

i  Documffito   iii.      ConUMacion   de  tlioSpanianltHtind  whfn  the  liU>rittii)<: 

Ramirez  a  rumacagua.  MarzuT.  1815.  Army  arrived  un  the  (Mant  of  Pcni,  in 

■*  Iiifonmttion  fhnn  («on.  San  Roman.  1822,  the  youn^^  San  Ronmn  Inirrictl 

*  (Jen.  San  Uoinan,  who  gave  me  down  fnmi  Iii8  mountain  home  to  join 
the  aoeount  of  thin  Uittle,  wait  himuelf  their  ranks. 

present  at  it,  with  hii*  father,  when  a 
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chiefly  remembered  by  his  melancholy  loye-songs  and  de^pe- 
didas} 

Bamirez,  immediately  after  the  battle  of  Umachiri,  marched 
to  Cozco,  where  he  arrived  on  the  25th ;  but  he  detached  a 
portion  of  his  troops  in  pursuit  of  the  Indians,  who  were 
again  defeated  close  to  the  town  of  Azangaro.  The  Spaniards 
cut  oflf  the  ears  of  all  their  prisoners,  flogged  them  cruelly, 
and  sent  them  to  tell  their  comrades  that  they  would  be 
treated  in  the  same  way  unless  they  instantly  laid  down  their 
arms.  The  Indians  fled  over  the  hills,  followed  by  the 
Spaniards,  who  again  defeated  them  on  a  hill  near  Asillo, 
six  leagues  to  the  north.  Amongst  the  prisoners  at  Asillo 
were  the  mutilated  Indians  who  had  been  sent  to  terrify  the 
rest,  still  bravely  fighting  against  their  tyrants.  Of  such 
heroism  is  the  usually  meek  and  docile  Indian  capable.^ 

After  the  battle  of  Umachiri,  Fumacagua  had  escaped  to 
the  heights  of  Marangani ;  but  he  was  betrayed  by  an  Indian 
whom  he  had  sent  down  to  buy  some  food,  and  brought  a 
prisoner  into  Sicuani.  After  a  sort  of  confession  had  been 
extorted  from  him,  he  was  hung,  not  even  with  a  respectable 
halter,  but  with  a  lasso,  being  seventy-seven  years  of  age. 
Jose,  Mariano,  and  Vicente  Angulo,  Gabriel  Bejar,  and  many 
others  were  shot  at  Cuzco  by  Bamirez,  who,  in  the  following 
June,  again  united  his  forces  with  those  of  General  Fezuela, 
in  Upper  Peru.  Thus  ended  the  last  great  rising  of  the 
Indians  under  one  of  their  own  chiefs,  after  a  campaign  which 
lasted  ten  months. 

Ten  years  after  the  death  of  Fumacagua  every  Spanish 


»  In  October,  1823,  Gen.  Miller  saw 
the  fair  object  of  the  poet  Melgar's 
mloraiion,  nt  Camana,  on  the  coafit  of 
l*cni.  Siio  was  a  native  of  Arequipo, 
with  li^lit  hair,  blue  eyes,  and  a  fair 
clear  complexion.  She  refilled  Mel^r, 
niarric<l  another,  and,  being  obliged 
to  fltH?  with  her  liiifllHind  to  escape  the 


persecution  of  the  Koyalints,  found 
an  asylum  on  -the  banks  of  the  river 
Camana.  Her  maiden  niune  was  Pa- 
redes. — Miller's  Memoirs,  ii.  p.  IK). 

Melgar's  brother  is  now  Minister  of 
Foreign  Affairs  at  Lima. 

'  Information  from  Don  Luis  Qui- 
nones  of  Azangaro. 
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Boldier  had  been  driven  ont  of  the  country.  Peru  was  inde- 
pendent, and  the  Indians  received  equal  rights  with  citizens 
of  Spanish  descent  in  the  new  Republic,  at  least  so  far,  and 
only  so  far,  as  the  law  could  give  them.  The  mita  or  forced 
labour  was  entirely  abolished  in  1825 ;  but  the  tribute  or 
capitation-tax  continued  to  be  exacted  until  1854  in  Peru,  and 
is  still  the  principal  source  of  revenue  in  Bolivia,  the  Upper 
Peru  of  Spanish  times.  It  is  not,  however,  quite  exact  to 
suppose  that  this  tribute  was  a  capitation-tax ;  it  was  practi- 
cally at  least  a  rent  or  tax  on  the  produce  of  the  land,  and 
more  resembled  the  land-tax  of  India.  The  tribute  was 
levied  on  every  male  between  the  ages  of  eighteen  and  fifty  ; 
but,  in  point  of  fact,  nearly  every  individual  between  those 
ages  cultivated  his  own  piece  of  land,  or  shared  the  produce 
of  a  larger  piece  with  several  others.  Latterly  the  tribute 
paid  by  each  Indian  generally  amounted  to  five  dollars  a 
year;  but,  in  some  villages,  tlie  Indians  paid  double  that 
amount,  the  exact  rule  being  lianded  down  by  tradition,  and 
known  to  the  caciques.  Those  who  paid  most  enjoyed  a 
more  dignified  position.  The  department  of  Puno  yielded 
300,000  dollars ;  that  of  Cuzco,  400,000.  The  entire  abolition 
of  the  tribute  by  General  Castilla  in  1854  is  a  portion  of  that 
mad  and  reckless  system  of  finance  by  which  the  revenue 
of  Peru  is  made  to  depend  almost  exclusively  on  the  yield 
of  guano  from  the  Chincha  Islands. 

In  Bolivia  the  tribute  is  still  paid  by  men  between  the 
ages  of  eighteen  and  fifty :  the  amount  being  six  to  ten 
dollars  a  year  for  proprietors  of  land,  and  five  dollars  for 
strangers.  The  revenue  from  this  source  amounted,  in  1850, 
to  4,595,000  dollars. 

But  though  the  mita,  the  reparto,  and  the  tribute  have  all 
been  abolished  by  law  in  Peru,  the  deplorable  civil  wars,  and 
the  system  of  keeping  up  a  large  standing  army,  which  is  not 
onlv  unnfM'es8jin\  but  most  mischievous,  have  entailed  much 
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oppression  on  the  Indians  in  the  shape  of  impressment  for 
the  army.  Villages  are  frequently  surrounded  by  a  party  of 
soldiers,  and  all  the  able-bodied  men  that  can  be  caught  are 
driven  away  to  serve  in  the  ranks.  This  deplorable  waste  of 
human  life  is  rapidly  reducing  the  already  scanty  popula- 
tion ;  and  the  system  is  more  oppressive  and  cruel  because  it 
is  done  in  defiance  of  the  law,  by  the  military  presidents  and 
generals  who  have  hitherto  been  able  to  set  the  laws  enacted 
by  civilians  at  defiance,  when  it  suits  their  purpose.^  Yet  on 
the  whole  the  condition  of  the  Indians  is  immeasurably  more 
endurable  under  the  Republic  than  it  was  when  they  groaned 
under  the  mitas  of  the  Spanish  corregidors. 

The  history  of  these  Peruvian  Indians  has  been  a  very 
melancholy  one.  The  early  accounts  which  the  Spanish 
chroniclers  gave  of  the  great  empire  of  the  Incas  represented 
the  Indians  as  a  people  ruled  by  laws  and  usages  which  pro- 
vided for  almost  every  action  of  their  lives ;  neither  a  thief 
nor  a  vicious  man  was  known  amongst  them ;  and  they  lived 
in  happiness  and  contentment,  but  under  a  most  rigid  system 
of  tutelage  and  subjection.  Then  came  the  Spanish  con- 
querors, and,  after  a  quarter  of  a  century  of  bloodshed  and 
rapine,  the  people  found  themselves  bowed  down  by  a  grievous 
yoke.  While  the  most  beneficent  laws  were  enacted  by  the 
Council  of  the  Indies,  their  humane  provisions  continued  to 
be  either  entirely  evaded,  or  converted  into  pretexts  for  addi- 
tional modes  of  oppression.  From  upwards  of  thirty  millions 
the  population  was  reduced  to  three  millions  within  the  space 
of  two  centuries ;  and  all  that  can  be  said  of  the  much-lauded 
colonial  legislation  of  Spain  is  that  it  prevented  the  Indians 
from   being  actually  exterminated ;   and  that,   when  Peru 


'  So  strong  is  the  feeling  of  the 
Peravian  people  generally  against  this 
oppressive  system,  tliat,  in  the  reform- 
ed constitution  promulgated  on  Nov. 


25, 1860,  forced  recruiting  was  declared 
to  be  a  crime. 

"  El  reclutamiento  es  un  crimen." — 
Tiiulo  xvi..  art,  123. 

N 
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gained  her  independence,  there  were  a  few  million  suryivors, 
scattered  in  villages  at  wide  intervals  over  a  region  once  thickly 
peopled  by  their  ancestors.  The  Council-room  at  Seville  was, 
like  another  place,  thickly  paved  with  good  intentions. 

I  was  thrown  a  great  deal  amongst  the  Indians,  and  at  one 
time  I  had  the  most  excellent  opportunities  of  judging  of  their 
character,  and  I  was  certainly  most  favourably  impressed. 
They  now  have  many  vices  engendered  by  centuries  of  op- 
pression and  evil  example,  from  which  their  ancestors  were 
probably  free :  they  are  fond  of  chicha  and  aguardiente,  and 
are  very  suspicious ;  but  I  found  that  this  latter  feeling  dis- 
appears when  the  occasion  for  it  is  found  not  to  exist  They 
have  had  but  too  good  reason  for  their  suspicion  generally. 
On  the  other  hand,  ihey  are  intelligent,  patient,  obedient, 
loving  amongst  each  other,  and  particularly  kind  to  animals. 
Crimes  of  any  magnitude  are  hardly  ever  heard  of  amongst 
them ;  and  I  am  sure  that  there  is  no  safer  region  in  the 
world  for  the  traveller,  than  the  plateaux  of  the  Peruvian  Cor- 
dilleras. That  the  Indians  are  not  cowardly  or  mean-si^irited 
when  once  roused  was  proved  in  the  battles  which  they 
fought  under  the  banner  of  Tupac  Amaru  in  1781 ;  and  a 
people  who  could  produce  men  capable  of  such  heroic  con- 
stancy as  was  disi)layed  by  the  mutilated  heroes  of  Asillo 
should  not  lightly  be  accused  of  want  of  couraga  When 
well  led  they  make  excellent  soldiers. 

Although  there  is  so  large  a  proportion  of  mestizos,  or  half- 
castes,  in  Peru,  it  is  very  remarkable  how  isolated  the  Indians 
still  remain.  They  have  their  separate  language,  and  tradi- 
tions, and  feelings,  apart  from  their  neighbours  of  Spanish 
origin ;  and  it  is  even  said  that  there  are  secret  modes  of  inter- 
course, and  even  secret  designs  amongst  them,  the  knowledge 
of  which  is  guarded  with  jealous  care.  In  1841,  when  General 
Gamarra  was  at  Pucara,  on  his  way  to  invade  Bolivia,  it 
was  reported  that  certain  influential  Indians,  from  all  parts 
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of  the  country,  were  about  to  assemble  in  the  hills  near 
Azangaro,  for  the  discussion  of  some  grave  business ;  and 
that  they  were  in  the  habit  of  assembling  in  the  same  way, 
though  in  diflferent  localities,  every  five  years.  The  object  of 
these  assemblies  was  unknown — it  may  have  been  merely  to 
converse  over  their  ancient  traditions — ^but  it  was  feared,  at 
the  time,  that  it  was  for  some  &r  deeper  and  more  momentous 
purpose.  It  is  believed  that  similar  meetings  have  since 
taken  place  near  Chayanta*  in  Bolivia,  near  Quito,  and  in 
other  parts,  but  the  strictest  secrecy  is  preserved  by  the 
Indians  themselves.  The  abolition  of  the  tribute  has  probably 
had  the  effect  of  separating  the  Indians  still  more  from  the 
white  and  mixed  races,  for  they  used  to  have  constant  inter- 
course connected  with  the  payments  to  the  authorities,  which 
brought  them  into  the  towns,  while  now  they  live  apart  in 
their  solitary  huts  in  the  mountain  fastnesses,  or  in  distant 
villages. 

It  may  be  that  this  unhappy  people,  descendants  of  the 
once  mighty  race  which,  in  the  glorious  days  of  the  Incas, 
conquered  and  civilised  half  a  continent,  is  marching  slowly 
down  the  gloomy  and  dark  road  to  extinction  ;  "  the  fading 
remains  of  a  society  sinking  amidst  storms,  overthrown 
and  shattered  by  overwhelming  catastrophes."*  But  I  trust 
that  this  may  not  be  so,  and  that  a  fate  less  sad  is  still 
reserved  for  the  long-suffering  gentle  children  of  the  Sun. 


*  In  1859  there  was  n  very  fonni- 
dablo  rifliDg  of  the  Indians  in  Cba- 


yanta,  which  was  not  put  down  until 
after  much  bloodshed.      ^  Humboldt. 


N  2 
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CHAPTER   XL 

JOURNEY  FROM  PUNO  TO  CRUCERO,  THE  CAPITAL  OF 

CARAVAYA. 

On  April  7th  we  left  Puno  on  the  road  to  the  chinchona 
forests  of  Caravaya.  There  are  three  modes  of  travelling  in 
Peru :  one  by  purchasing  all  the  required  mules  and  employ- 
ing servants ;  the  second,  by  hiring  an  arriero^  or  muleteer, 
who  supplies  the  mules  at  so  much  for  the  journey ;  and  the 
third,  by  using  the  ^vretched  animals  which  are  provided  at 
the  post-houses,  and  changing  them  at  each  stage,  but  this 
can  only  be  done  on  the  main  roads,  ^i'he  latter  way,  though 
the  least  comfortable,  is  by  far  the  most  economical,  and  I 
therefore  determined  to  adopt  it,  yet  I  should  probably  have 
hesitated  had  I  known  the  trouble  it  would  entail.  I  bought 
a  fine  mule  for  a  hundred  dollars,  with  the  gentle  jtwwo  llano, 
the  easiest  pace  imaginable,  for  myself,  and  sent  to  the  post- 
house  at  Puno  for  beasts  for  Mr.  Weir,  the  gardener  who 
accompanied  me,  and  for  the  baggage.  Four  vicious- looking 
brutes  accordingly  made  their  appearance,  and  we  started ; 
but  no  sooner  had  wo  reached  the  plain  at  the  top  of  the  zig- 
zag path  leading  out  of  Puno  to  the  north,  than  they  all 
ran  away  in  different  directions,  kicking  violently.  After 
hours  of  this  kind  of  annoyance  I  at  last  got  one  of  the 
brutes  into  a  comer  of  a  stone-fenced  field,  but,  just  as  I 
wjis  about  to  catch  him,  he  gave  a  kick,  jumped  over  the 
wall,  and  went  off  again.  It  ended  in  our  having  to  drag 
the  mules  by  their  lassos  until  our  arms  were  nearly  torn 
out  of  the  sockets ;  and  thus  we  ignoininiously  entered  the 
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village  of  Paucar-colla  late  in  the  evenings  a  distance  of 
only  twelve  miles  from  Puno.  As  for  the  scenery,  or  the 
nature  of  the  country,  between  Puno  and  Paucar-coUa,  I  can 
remember  nothing  but  vicious  mules  with  their  hind  legs 
kicking  up  in  the  air. 

Paucar-colla  is  built  on  an  eminence,  surrounded  by  broad 
grassy  plains,  which  slope  down  to  the  shores  of  the  lake  of 
Titicaca.  It  consists  of  a  few  streets  of  mud-built,  red-tiled 
huts,  ranged  round  a  large  plaza,  with  a  church  in  a  dila- 
pidated state,  also  of  mud.  At  this  place  I  saw  the  last  of 
the  Aymara  Indians,  or  at  least  of  their  women,  who  can 
always  be  distinguished  by  their  dress,  which  differs  from 
that  worn  by  the  Inca  or  Quichua  Indians.  The  Aymara 
women  wear  an  uncUy  or  garment  brought  together  over 
each  shoulder,  and  secured  in  the  mode  of  the  classic  Greeks, 
with  two  topus,  or  large  pins,  generally  in  the  shape  of  spoons. 
The  head-dress  is  a  curiously-shaped,  four-cornered  red  cap, 
the  sides  curving  outwards  and  stiff,  with  black  flaps  sus- 
pended from  it,  sometimes  hanging  down,  and  at  others 
thrown  up  over  the  top.  The  Quichua  dress,  used  by  the 
women  from  here  as  far  as  Cuzco,  is  quite  different:  they 
have  a  full  woollen  skirt,  reaching  down  half-way  between 
the  knee  and  ankle ;  a  bright-coloured  lliclla,  or  mantle,  over 
the  shoulders,  secured  across  the  bosom  by  a  single  topu; 
and  as  a  head-dress  the  broad-brimmed  black  velvet  mcntero, 
with  red  and  blue  ribbons. 

I  left  Paucar-colla  early  next  morning,  and  passed  by 
several  fields  of  quinoa  (Chenopodium  quinoa),  the  harvest  of 
which  was  just  beginning.  The  stalks  are  cut  and  tied  up  in 
heaps,  and  then  the  grain  is  beaten  out  with  sticks.  It  is 
used  by  the  Indians  in  their  universal  dish,  the  chupe,  and  in 
various  other  ways ;  but  it  is  an  insipid  and  not  very  nutritious 
grain.  Just  beyond  the  village  there  is  a  stream  called  the 
lUpa,  which,  in  the  dry  season,  scarcely  w  ets  the  mules'  hoofs ; 


182  CARACOTO.  Chap.  XI. 

but  at  this  time  of  year  it  was  swollen  into  a  broad  river,  and 
it  was  necessary  to  cross  it  on  reed  balsas,  with  the  lu^age, 
while  the  mules  swam.  A  very  large  troop  of  mules,  laden 
with  aguardiente,  was  passing  over  at  the  same  time — ^a  long 
and  tedious  business.  There  are  many  streams  crossing 
these  roads,  which  are  swollen  during  the  rainy  season,  and 
very  serious  delays  are  thus  caused  for  want  of  a  few  bridges. 
From  the  lUpa  to  Caracoto  there  is  a  broad  plain  extending 
to  the  shores  of  the  lake,  with  the  town  or  village  of  Hatun- 
colla  on  one  of  the  last  spurs  of  the  cordillera  to  the  west^ 
This  wide  expanse,  in  the  rainy  season,  is  swampy  and  half 
submerged.  It  was  covered  with  flocks  and  herds,  with  huts 
and  out-buildings  scattered  over  it,  and  surrounded  by  mud 
walls.  Here  and  there  we  passed  pretty  little  cow-girls  and 
shepherdesses,  now  dressed  in  the  Quichua,  not  the  A}anara, 
costume.  Some  of  these  little  maidens,  as  they  stood  by  the 
wayside  spinning  wool,  liad  such  pretty  faces,  with  the  rosy 
colour  showing  through  their  soft,  brown  skins,  and  their 
figures  were  so  graceful  and  dignified,  that  they  strongly 
reminded  me  of  the  pictures  of  young  Inca  princesses  in  the 
churches  of  Santa  i\jina,  and  of  tlie  Jesuits,  at  Cuzco : — 

"  La  vi  tan  fermosa 
Quo  apcnas  croyera 
Que  fueso  vaquera 
De  la  Finojosa." 

rotato<>8,  quinoa,  and  barley  were  cultivated  in  the  skirts 
of  the  hills  bordering  on  the  plain. 

The  village  of  Caracoto  is  at  the  extreme  end  of  a  long 
rocky  spur,  running  out  across  the  plain ;  a  street  of  neat 
mud  huts,  with  a  plaza  and  dilapidated  church.  At  the  post- 
house  a  child  had  died,  which  was  set  out  on  a  table  with 
candles  burning  before  it,  and  the  friends  of  the  postmaster 
were  holding  a  wake,  singing,  fiddling,  and  drinking.     Be- 
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tween  Caracoto  and  the  next  village  of  Jnliaca  there  is 
another  swampy  plain :  most  of  the  road  was  under  water, 
and  we  encountered  a  heavy  hail-stomu  The  lights  and 
shades  on  the  cordilleras  and  nearer  hills,  the  heavy  black 
masses  of  cloud  in  one  part  of  the  heavens,  and  the  sun's 
rays  breaking  through  in  the  other,  were  very  fine.  Juliaca 
is  a  small  town  built  under  a  spur  of  the  mountains,  with  a 
handsome  stone  church.  It  was  Easter-Sunday,  and  I  was 
invited  to  meet  all  the  principal  families  at  dinner  at  the 
house  of  the  cura.  Several  Indian  alcaldes  were  in  attend- 
ance; consequential  old  felloMrs  in  full  dress,  consisting 
of  broad-brimmed  black  felt  hats,  sober-coloured  ponchos, 
and  black  breeches  very  open  at  the  knees,  no  stockings,  and 
unUas  or  sandals  of  llama-hide.  The  distinctive  mark  of  the 
alcaldes,  of  which  they  are  very  proud,  is  their  staflf  of  office, 
with  silver  or  brass  head  and  ferule,  and  rings  round  it 
according  to  the  number  of  years  the  owner  has  held  office. 
The  Indians  here  wear  the  hair  in  numbers  of  very  fine 
plaits  reaching  half-way  down  their  backs.  An  Indian  always 
accompanied  the  post-mules  from  one  village  to  another,  in 
order  to  take  back  the  return-mules ;  and  at  Juliaca,  while  I 
was  quietly  enjoying  the  cura's  hospitality,  the  Indians  took 
my  own  mule  back  to  Caracoto,  as  well  as  the  post-mules. 
Next  morning,  therefore,  I  sent  for  it,  and  received  an 
answer  that  the  postmaster  knew  nothing  about  it  I  was 
eventually  obliged,  after  seeing  the  gardener  and  luggage  on 
their  way  to  Lampa,  to  go  back  to  Caracoto,  where  the 
postmaster  was  drunk  and  insolent ;  and  at  length  I  found  it, 
with  a  troop  of  others,  on  the  great  plain  beyond  Caracoto. 
Several  Indians  took  much  trouble  for  me  in  catching  my 
mule ;  and  it  was  late  in  the  afternoon  before  I  got  back  to 
Juliaca,  and  was  ready  to  set  out  on  my  journey  to  Lampa. 
I  mention  this  incident  in  order  to  show  the  trouble  and 
inconvenience  of  acting  as  one's  own  muleteer,  although  such 
a  mode  of  travelling  is  certainly  four  or  five  times  as  cheap 
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as  hiring  an  arriero;  and  I  may  add  that  the  travelling 
by  post-mules  caused  me  incessant  annoyance  and  trouble. 
Whenever  they  saw  a  chance  the  vicious  brutes  always  ran 
off  the  road  in  different  directions,  bumped  their  cargo  against 
rockSy  and  tried  to  roll,  keeping  us  constantly  employed  in 
galloping  after  them,  and  greatly  increasing  the  fatigues  of 
the  journeys.  On  several  occasions,  too,  an  animal  was  pro- 
vided which  was  so  weak  or  tired  that  it  sank  under  its 
cargo  before  it  had  gone  a  league,  and  obliged  mo  to  return 
to  the  post-house  for  another.  The  adjustment  and  lashing  of 
the  cargos,  like  everything  else,  requires  considerable  knack 
and  skill,  which  is  only  acquired  by  experience ;  the  Indians 
were  as  ignorant  in  such  matters  as  we  were ;  and  during  the 
first  three  or  four  journeys  our  troubles  were  increased  by 
the  cargos  constantly  slipping  on  one  side,  when  the  mules 
always  seized  the  opportunity  of  nishing  off  the  road  and 
kicking  furiously. 

A  few  miles  north  of  Juliaca  there  is  a  large  river,  formed 
by  the  jiuiction  of  those  of  Lampa  and  Cavanilla,  the  latter 
being  the  same  which  rises  in  the  lake  on  the  road  between 
Arequipa  and  Puno,  and  flows  by  the  j)ost-liou8e  of  La  Cora- 
puerta.  We  crossed  it  in  a  reed  balsa  wliile  the  mules  swam. 
Beyond  th(j  river  is  the  great  plain  of  Chailuwihua,  which  was 
covered  witli  large  }K)o1s  of  water,  at  this  season  frequenttnl 
by  ducks  and  8aiidpij>er8.  Close  under  the  mountains,  wliicli 
bound  it  on  every  side,  were  a  few  8heej>-farms,  one  of  them 
the  property  of  Don  Manuel  Costas  of  Puno,  and  the  sheep 
roamed  at  will  over  many  leagues  of  pasture-land.  At  the 
northern  extremity  of  the  plain  the  road  ascends  and  de- 
scends a  ran<^o  of  steep  hills,  and,  turning  a  rocky  spur,  I 
came  in  sight  of  the  town  of  Jjampa.  It  was  just  sunset; 
the  tall  church-tower  rising  over  the  town,  and  a  stone  bridge 
8i>anning  the  river,  were  clearly  defined  by  the  crimson  glow 
in  the  western  sky,  while  the  lofty  peaked  mountains  forming 
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the  background  were  capped  by  masses  of  black  threatening 
clouds.  At  that  moment  a  tremendous  thunder-storm,  with 
flashes  of  forked  lightning  and  torrents  of  rain,  burst  over 
the  town. 

Lampa  is  the  capital  of  a  province  in  the  department  of 
Puno,  and  I  was  hospitably  received  by  the  Sub-prefect,  Don 
Manuel  Barrio-nuevo,  who  occupied  a  good  house  in  the  plaza. 
A  portion  of  the  army  of  the  South  was  quartered  in  the 
town ;  and  the  General  came  every  evening  to  have  tea  with 
the  Sub-prefect  and  his  lady,  a  handsome  ArequipeSa.  On 
these  occasions  the  party  consisted  of  General  Frisancho  and 
several  oflScers,  and  ladies  who  came  attended  by  their  little 
Indian  maids,  carrying  shawls,  and  squatting  on  the  floor  in 
comers  during  the  visit.  After  tea  and  conversation  the  com- 
pany generally  sang  some  of  the  despedidas  and  love-songs  of 
their  national  poet  Melgar,  in  parts;  and  one  young  lady 
sang  the  plaintive  yaram  of  the  Indians  in  Quichua. 

The  church  of  Lampa  is  a  large  building  of  stone,  dating 
from  1685,  with  a  dome  of  yellow,  green,  and  blue  glazed 
tiles,  of  which  I  was  informed  there  was  formerly  a  manufac- 
tory in  Lampa.  The  tower  is  isolated,  and  about  twenty 
yards  from  the  church,  apparently  of  a  different  data  Rows 
of  Indian  girls,  in  their  gay-coloured  dresses,  were  sitting  in 
the  plaza  before  their  little  heaps  of  chuiius,  ocas,  potatoes,  and 
other  provisions,  amongst  which,  at  the  season  of  Easter, 
there  are  always  great  quantities  of  herbs  gathered  on  the 
mountains,  possessing  supposed  medicinal  virtues.  Among 
these  a  fern,  called  racci-racci,  is  used  as  an  emetic ;  churccvr 
ekurccu,  a  small  wild  oxalis,  is  taken  as  a  cure  for  colds ; 
chickira,  the  root  of  a  small  crucifer,  for  rheumatism ;  llacua- 
llacua,  a  composita,  for  curing  wounds ;  quissu,  a  nettle,  used 
as  a  purgative ;  cata-catay  a  valerian,  as  an  antispasmodic ; 
tami-tami,  the  root  of  a  gentian,  as  a  febrifuge ;  quacJianca,  a 
euphorbia,  the  powdered  root  of  which  is  taken  as  a  purga- 
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tive ;  Iiama-hamay  the  root  of  a  valeriaD,  said  to  be  an  excel- 
lent specific  against  epilepsy ;'  and  many  others,  the  native 
names  of  which,  with  their  uses,  were  given  me,  but  I  was 
unacquainted  with  their  botanical  names.  Generally  when 
the  name  of  a  plant  is  repeated  twice  in  Quichua  it  denotes 
the  possession  of  some  medicinal  property. 

On  the  morning  of  our  departure  £rom  Lampa  the  ground 
was  covered  with  snow,  which  was  slowly  melting  under  the 
sun's  rays.  ,  Immediately  after  leaving  the  town  the  path 
winds  up  a  steep  mountain  range  called  Chacun-chaca,  the 
sides  of  the  precipitous  slopes  being  well  clothed  with  quehtui' 
trees  {Pdylepis  tamentella,  Wedd.),  which  are  gnarled  and 
stimted,  with  dark-green  leaves,  and  the  bark  of  the  trunk 
peeling  like  that  of  a  yew.  Their  sombre  foliage  contrasted 
with  the  b'ght-green  tufts  of  stipciy  and  the  patches  of  snow. 
The  pass  was  long  and  dangerous,  with  little  torrents  pouring 
down  every  rut ;  and  on  its  summit  was  the  usual  pachetay  or 
cairn,  which  the  Indians  erect  on  every  conspicuous  point 
The  path  descends  on  the  other  side  into  a  long  narrow  plain, 
with  the  hacienda  of  Chacun-chaca  on  the  opposite  side.  The 
buildings  are  surrounded  by  quefiua-trees,  and  in  their  rear 
two  remarkable  peaked  hills  rise  up  abruptly,  clothed  with 
the  same  trees,  with  ridges  of  rock  cropping  out  at  intervals. 
Their  sides  were  dotted  with  cattle,  tended  by  pretty  little 
cow-girls,  armed  with  slings,  and  some  of  them  playing  the 
pincuUuy  or  Indian  flute.  The  plain  was  covered  with  long 
grass,  in  a  saturated  and  spongy  state,  and  groves  of  quefilua- 
trees  grew  thickly  in  the  gullies  of  the  mountains  on  either 
side.  After  a  ride  of  several  leagues  over  the  plain,  latterly 
along  the  banks  of  the  river  Pucara,  I  turned  a  point  of  the 
road,  and  suddenly  came  in  sight  of  the  almost  perpendicular 
mountain,  closely  resembling  the  northern  end  of  the  rock  of 
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Gibraltar,  which  rises  abraptly  from  the  plain,  with  the  little 
town  of  Pucara  nestling  at  its  feet  The  precipice  is  com- 
posed of  a  reddish  sandstone,  upwards  of  twelve  hundred  feet 
above  the  plain,  the  crevices  and  summit  clothed  with  long 
grass  and  shrubby  quefiuas.  Birds  were  whirling  in  circles  at 
a  great  height  above  the  rock,  which,  in  the  Spanish  times, 
was  famous  for  a  fine  breed  of  falcons,  which  were  carefully 
guarded  and  regularly  supplied  with  meat  They  tell  a  story 
at  Pucara  that  one  of  these  birds  was  sent  to  the  King  of 
Spain,  and  that  it  returned  of  its  own  accord,  being  known 
by  the  collar. 

Pucara  means  a  fortress  in  Quichua ;  and  here  Francisco 
Hernandez  Giron,  the  rebel  who  led  an  insurrection  to  op- 
pose the  abolition  of  personal  service  amongst  the  Indians, 
was  finally  defeated  in  1554.  The  town  is  a  little  larger 
than  Juliaca,  with  a  handsome  church  in  the  same  style, 
and  a  fountain  in  the  plaza.  I  dined  and  passed  the  even- 
ing with  the  aged  cura,  Dr.  Jose  Faustino  Dava,  who  is 
famous  for  his  knowledge  of  the  Quichua  language,  in  its 
purest  and  most  classical  form.  The  fame  of  Dr.  Dava's 
learning,  in  all  questions  connected  with  the  antiquities  of  the 
Incas  and  the  Quichua  language,  had  reached  me  in  England, 
and  I  was  glad  to  obtain  his  valuable  assistance  in  looking 
over  a  dictionary  of  the  rich  and  expressive  language  of  the 
Incas,  on  which  I  had  been  working  for  some  time. 

Owing  to  the  diminution  of  the  aboriginal  population  in 
Peru,  and  the  constantly  increasing  corruption  of  the  ancient 
language,  through  the  substitution  of  Spanish  for  Quichua 
words,  the  introduction  of  Spanish  modes  of  expression,  and 
the  loss  of  all  purity  of  style,  that  language,  once  so  im- 
portant, which  was  used  by  a  polished  court  and  civilized 
people,  which  was  spoken  through  the  extent  of  a  vast  em- 
pire, and  the  use  of  which  was  spread  by  careful  legislation, 
is  now  disappearing.     Before  long  it  will  be  a  thing  that  is 
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past,  or  perhaps  &d6  away  entirely  from  the  memory  of  living 
generations.  With  it  will  disappear  the  richest  form  of  all 
the  great  American  group  of  languages,  no  small  loss  to  the 
student  of  ethnology.  With  it  will  be  lost  all  the  traditions 
which  yet  remain  of  the  old  glory  of  the  Incas,  all  the  elegies, 
love-songs,  and  poems  which  stamp  the  character  of  a  once 
powerful,  but  always  gentle  and  amiable  race. 

Unlike  the  English  in  India,  the  half-Spanish  races  of 
Peru  have  paid  little  attention  to  the  history  and  languages 
of  the  aborigines,  within  the  present  century ;  and,  if  left  to 
them,  all  traces  of  the  language  of  the  Incas,  and  of  the  songs 
and  traditions  which  remain  in  it>  would,  in  the  course  of 
another  century,  almost  entirely  disappear.  A  few  honourable 
exceptions  must,  however,  be  recorded.  The  late  Mariano  Rivero 
paid  much  attention  to  the  antiquities  of  his  country,  and  the 
results  of  his  labours  have  been  published  at  Vienna.^  The 
curas  of  some  of  the  parishes  in  the  interior,  also,  especially 
Dr.  Dava  of  Pucara,  Dr.  Bosas  of  Chinchero,  and  the  Cura  of 
Oropesa,  near  Cuzco,  are  excellent  Quichua  scholars,  but 
they  are  very  old  men,  and  their  knowledge  will  die  with 
them. 

Dr.  Dava  had  a  large  collection  of  the  finches,  and  other 
birds  of  the  loftier  parts  of  the  Andes,  hanging  in  wicker 
cages  along  the  wall  of  his  house.  Amongst  them  were  a  little 
dove  called  urpi ;  the  bright  yellow  little  songster  called 
nlgarito  in  Spanish,  and  ccluxiha  iu  Quichua ;  the  tuyay  another 
larger  warbler ;  the  choccUa-poccochi  or  nightingale  of  Peru ; 
and  a  little  finch  with  glossy  black  plumage,  pink  on  the 
back,  and  whitish-grey  under  the  wings.  He  also  had  some 
small  green  paroquets,  with  long  tails  and  bluish  wings, 
which  make  their  nests  under  the  eaves  of  roofs,  at  a  height 
of  fourteen  thousand  feet  above  the  sea.     At  Pucara  some  of 
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the  inliabitants  have  small  manufactories  for  making  glazed 
earthenware  basins,  pots,  plates,  and  cups/  which  find  an  ex- 
tensive market  in  the  villages  and  towns  of  the  department 
of  Puno,  fiuid  which  will  probably  long  hold  their  own  against 
the  same  kind  of  coarse  wares  from  Europe  or  the  United 
States. 

From  Puno  to  Pucara  I  had  travelled  along  the  main-road 
to  Cuzco ;  but,  at  the  latter  place,  I  branched  off  to  the  east- 
ward, to  pass  through  the  province  of  Azangaro  to  that  of 
Caravaya.  The  main-road  continues  in  a  northerly  direction, 
crosses  the  snowy  range  of  VilcaHota  near  Ayaviri,  and 
descends  the  valley  of  the  Vilcamayu  to  Cuzco.  At  Pucara 
I  left  post-houses  and  post-mules  behind  me,  for  they  only 
exist  on  the  main-roads  between  Arequipa,  Puno,  Cuzco,  and 
Lima ;  henceforth  I  had  to  depend  on  being  able  to  induce 
private  persons  to  let  out  their  mules  or  ponies  to  me. 

About  500  yards  from  the  town  of  Pucara  is  the  river  of 
the  same  name,  which  flows  past  Ayaviri  in  the  mountains 
of  VilcaSota.  It  was  very  full,  and  eighty  yards  across.  The 
mules  swam,  and  we  had  to  cross  in  a  rickety  balsa  made  of 
two  bundles  of  reeds,  which  had  to  go  backwards  and  forwards 
five  times  before  all  the  gear  and  baggage  was  on  the  eastern 
side.  After  riding  over  a  plain  which  became  gradually  nar- 
rower as  the  mountains  closed  in,  I  began  the  ascent  of  a 
rocky  cuesta,  with  a  torrent  dashing  down  over  huge  boulders 
into  the  plain.  There  was  a  splendid  view  of  the  distant  rock 
of  Pucara,  with  the  snowy  peaks  of  the  VilcaHota  range 
behind.  A  league  further  on  there  was  an  alpine  lake,  with 
a  fine  peaked  cliff  rising  up  from  the  water's  edge.  There 
were  many  ducks  and  widgeons,  and  large  coots  were  quietly 
bosy,  swimming  about  and  building  their  nests  on  little  reed 


^  One  of  the  manufucturers.   Don  I  active  in  seeking  for  instruction,  de- 
Bfanuel  Zcuon  Ramos,  lias  been  very  |  signs,  and  models  from  Europe. 
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islands ;  also  jet-black  ibises,  with  dark  rusty  red  heads  and 
long  curved  bills.  After  a  ride  of  several  leagues  over  a 
grassy  country  covered  with  flocks  of  sheep,  I  reached  the 
summit  of  a  range  of  hills,  and  got  a  distant  view  of  the  town 
of  A^angaro,  in  a  plain  with  several  isolated  steep  grassy 
mountains  rising  fix)m  it,  and  the  snowy  Andes  of  Caravaya 
in  the  backgromid.  After  a  very  wearisome  descent  I 
reached  the  plain,  and,  riding  into  Azangaro,  was  most 
hospitably  and  kindly  received  by  Don  Luis  Quinones,  one  of 
the  principal  inhabitants. 

The  region  which  I  had  traversed  between  Puno  and 
Azangaro  is  all  of  the  same  character— a  series  of  grassy 
plains  of  great  elevation,  covered  with  flocks  and  herds,  and 
watered  by  numerous  rivers  flowing  into  lake  Titicaca,  which 
are  traversed  by  several  mountain-ranges,  spurs  from  the 
Cordillera,  which  sometimes  run  up  into  peaks  almost  to  the 
snow-line,  and  at  others  sink  into  rocky  plateaux  raised 
like  steps  above  the  plain.  What  strikes  one  most  in  tra- 
velling through  this  country  is  the  evidence  of  the  vast 
population  it  must  have  contained  in  the  days  of  the  Incas, 
indicated  by  the  ruined  remains  of  andeneriay  or  terraces  for 
cultivation,  rising  in  every  direction  tier  above  tier  up  the 
sides  of  the  hills.  But  it  is  now  almost  exclusively  a  grazing 
country,  and  the  Indians,  employed  in  tending  the  large 
flocks  of  sheep,  only  raise  a  sufficient  supply  of  edible  roots 
for  the  consumption  of  their  families,  and  the  market  of  the 
nearest  town.  Frequently  the  shepherds  are  what  are  caUed 
yanaconas,  or  Indians  kept  to  service  by  the  owners  of  the 
flocks,  which  vary  from  400  to  1000  head.  The  condition 
of  this  class  of  Indians  is  very  hard,  as  they  get  only  a 
monthly  allowance  of  an  arroba  of  chuSu  (frozen  potato) 
or  quinoa,  and  a  pound  of  coca,  or  four  dollars  a  month  in 
money. 

Puno,  Juliaca,    Lampa,   Pucara,  and    Azangaro,  are   all 
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between  12,800  and  13,000  feet  above  the  sea.  Between 
March  28th  and  April  15th,  the  indications  of  the  thermo- 
meter at  these  places  were  as  follows : — 

Mean  temperature 521** 

Mean  minimum  at  night       ..  37i 

Highest  observed 58 

Lowest 37 

Range       21 

Azangaro  is  the  capital  of  the  province  of  the  same  name. 
There  is  a  tradition  that,  when  the  Indians  were  bringing 
gold  and  silver  for  the .  ransom  of  the  Inca  Atahualpa,  they 
received  news  of  his  morder  by  Pizarro,  at  Sicuani,  and  at  the 
same  time  orders  came  from  Inca  Manco,  who  was  at  Cuzco, 
to  remove  the  treasure  to  a  greater  distance ;  and  that  they 
buried  it  near  this  town.  Aaium  is  ''  more,"  carun  "  distant ;" 
hence  Azangaro.  It  is  generally  believed  that  this  treasure, 
worth  7,000,000  dollars,  as  well  as  the  fifteen  mule-loads  of 
church-plate  brought  into  the  town  by  Diego  Tupac  Amaru 
in  1781,  are  concealed  somewhere,  and  that  some  of  the 
Indians  know  the  place  well,  but  will  not  divulge  it  Hence 
there  have  been  numerous  attempts  to  discover  it,  and  one 
sub-prefect  made  several  excavations  under  the  pavement  in 
the  church,  but  without  any  success.  On  one  occasion,  not 
long  ago,  an  old  Indian,  who  had  been  a  servant  in  the  house 
where  Diego  Tupac  Amaru  lodged,  told  the  sub-prefect  that 
in  the  centre  of  the  %alay  after  digging  down  for  about  two 
feet,  a  layer  of  gravel  from  the  river  would  be  reached ;  a 
little  further  down  a  layer  of  lime  and  plaster ;  a  little  Airther 
a  layer  of  large  stones ;  and  that  beneath  the  stones  would  be 
the  treasure.  The  excavation  was  commenced,  and  great 
was  the  excitement  when  all  the  different  layers  were  found 
exactly  as  the  Indian  had  described  them ;  but  there  was  no 
treasure.  It  is  not  unlikely  that  the  Indian  only  knew  or 
only  told  half  the  clue;  and  that  these  layers  were  some 
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mark,  whence  a  line  was  to  be  measured  in  some  particular 
direction,  and  to  a  certain  distance,  to  denote  the  spot  under 
which  the  treasure  was  deposited.  Yet  the  searches  have  not 
been  wholly  unsuccessful.  There  are  several  subterranean 
passages  and  chambers  under  Azangaro,  and  one  was  dis- 
covered a  few  years  ago  which  had  been  made  by  the  Indians 
in  ancient  times.  It  led  towards  the  plaza,  and  ended  in 
a  recess,  where  there  were  several  mummies,  adorned  with 
golden  suns  and  armlets,  and  golden  semispheres  covering 
their  ears — ^now  the  property  of  my  host,  Don  Luis  Quiiiones. 
Azangaro  is  par  excellence  the  city  of  hidden  treasure. 
The  houses  are  built  of  mud  and  straw,  and  thatched  with 
coarse  grass  {%tipa  ychu)^  the  better  sort  being  whitewashed. 
To  the  north  of  the  town  there  is  a  long  ridge  of  rocky 
heights;  to  the  south  an  isolated  peaked  hill  nearly  over- 
hangs the  town ;  to  the  east  is  the  river ;  and  to  the  west 
is  a  plain  bounded  by  the  mountains  towards  Pucara.  The 
church,  in  the  plaza,  is  like  a  large  bam  outside,  with  walls 
of  mud  and  straw,  and  a  tower  with  broad-brimmed  red-tiled 
roof ;  but  on  entering  it  I  was  astonished  at  its  extraordinary 
magnificence,  so  entirely  out  of  proportion  to  the  wealth  or 
importance  of  this  little  town.  The  nave  is  lined  with  large 
pictures  on  religious  subjects,  by  native  artists,  in  frames  of 
carved  wood  richly  gilt  The  elaborate  gilded  carving  was 
very  striking;  the  leaves,  bunches  of  grapes,  and  twiste<l 
columns,  being  the  workmanship  of  the  famous  carvers  of 
Cuzco.  Over  the  arch  leading  to  the  chancel  there  is  a  picture 
representing  the  Triumph  of  the  Faith,  in  bright  colours.  The 
high  altar  Ls  plated  with  massive  silver,  with  gilded  colunms, 
pictures,  and  images,  in  gorgeous  profusion  up  to  the  roof. 
On  either  side  are  two  very  remarkable  pictures,  filling  the 
walls  between  the  altar  and  the  cliancel-arch.  On  the  right 
an  allegorical  picture,  and  the  Shepherds  worshipping. 
One  figure,  in  the  latter  picture,  a  girl  holding  a  basket  on 
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her  heady  is  of  great  merit,  and  exactly  resembles  the  *  Santa 
Justa  *  of  Murillo  in  the  Duke  of  Sutherland's  collection.  On 
the  left  is  a  picture  of  the  *  Woman  taken  in  Adultery,'  and 
an  excellent  copy  of  the  well-known  *  Worshipping  of  the 
Magi,'  by  Bubens,  in  the  Madrid  gallery.  In  a  side  chapel 
there  is  a  copy  of  Leonardo  da  Vinci's  *  Last  Supper,'  with 
portraits  of  two  caciques — ^the  heads  of  the  two  great  families 
of  Azangero — ^with  tlieir  wives,  one  of  them  very  pretty, 
looking  on  in  a  corner.  These  copies,  which  are  excellent, 
must  have  been  procured  from  Europe  at  very  great  expense. 

The  author  of  all  this  magnificence,  according  to  the 
inscription  on  his  portrait,  which  is  fixed  in  a  handsome  gilt 
frame  by  the  side  of  the  chancel  arch,  waa  the  Bachiller 
Dr.  Don  Basco  Bernardo  Lopez  de  Cangas,  a  native  of  Cuzco, 
and  Cura  of  Azangaro.  The  interior  decorations  were  com- 
pleted on  January  12th,  1758,  and  tlie  cura  died  in  1771. 
He  must  have  been  possessed  of  enormous  wealth,  to  have 
enabled  him  thus  to  beautify  and  adorn  his  church  with 
such  lavish  profusion. 

In  the  days  of  the  Incas  the  two  great  families  of  Azan- 
garo, whose  heads  ranked  as  Curacas,  were  tlie  Murumall- 
cucalcinas  and  Chuquihuancas ;  and  they  retained  the  ofiice  of 
cacique  until  recent  Spanish  times.  The  Murumallcucalcina 
family  is  now  extinct :  they  lived  in  the  town,  and  a  portion 
of  their  house  still  remains,  called  the  Sondor-hium,  dating 
from  the  time  of  the  Incas,  and  the  gi-eatest  curiosity  in 
the  place.  It  is  a  circular  building,  about  twelve  feet  in 
diameter,  with  walls  twelve  feet  high,  of  mud  and  straw, 
very  strong  and  thick.  The  dome-shaped  roof  of  thatch 
also  dates  from  the  time  of  the  Incas.  The  outside  coating 
consists  of  a  layer  of  stipa  t/chu,  two  feet  thick,  placed  in 
very  regular  rows,  and  most  carefiiUy  finished,  so  as  to 
present  a  smooth  surface  to  the  weather.  Next  there  is  a 
thick    layer  of  the  same   grass   placed    horizontally,  netted 
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together  with  reeda;  and  flnaUy  an  inner  perpendicular 
layer ;  the  whole  thatch  being  five  feet  thick.  The  interior 
framework  consists  of  twelve  perfect  circles  of  bent  wands, 
with  others  descending  in  curves  from  the  apex  of  the  roof 
to  the  crest  of  the  wall,  and  where  they  cross  .there  are 
lashings  of  a  tough  reed.  The  whole  is  finished  with  most 
admirable  neatness,  forming  a  perfect  dome.  This  is  the  only 
roof  of  the  time  of  the  Incas  still  remaining  in  Peru,  and 
hence  its  great  importance  in  an  antiquarian  point  of  view. 
It  has  been  said  that  the  colossal  and  highly-finished  masonry 
of  the  IncaS)  and  their  poor  thatched  roofs,  formed  a  bar- 
baric contrast ;  but  the  Sondor-huasi  proves  that  their  roofe 
rivalled  their  walls  in  the  exquisite  art  and  neatness  of  their 
finish.  The  Sondor-huasi  is  now  in  a  very  dilapidated  state, 
and  is  used  as  a  kitchen  by  the  degenerate  collateral  heirs 
of  the  old  cacique& 

The  Chuquihuanca  family  had  a  country  house  about  a 
league  from  ^Vzaugaro,  which  was  destroyed  by  the  army  of 
Tupac  Amaru  in  1780,  because  the  Chuquihuancas  deserted 
their  countrymen  and  adhered  to  the  Spanish  causa  I  accom- 
panied Don  Luis  QuiSones,  and  the  whole  of  the  society 
of  Azangaro,  to  a  picnic  at  the  ruined  house  of  the  Chuqui- 
huancas; and  it  was  amusing  to  see  all  the  masters  of 
fiunilies,  the  Sub-Prefect  Don  Hipolito  Valdez,  the  judge, 
the  cura,  and  every  one  else,  locking  the  great  folding-doors 
leading  into  their  patioi,  and  putting  the  keys  into  their 
pockets.  Azangaro  was  entirely  deserted.  We  were  all  well 
mounted,  and  there  were  fourteen  young  ladies  of  the  party, 
fresh  pleasant  girls,  who  thoroughly  enjoyed  a  good  gallop. 
The  ruined  house  was  in  a  comer  of  the  plain,  and  surrounded 
on  three  sides  by  steep  overhanging  clifib.  There  are  the 
remains  of  a  house,  with  a  long  corridor  of  brick  arches, 
behind  which  several  broad  terraces  rise  up  the  face  of  the 
cliff,  which  are  still  ornamented  with  some  fine  diva  silve^tre 
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and  quehua  trees,  a  few  ancient  apple-trees,  and  a  dense  growth 
of  bright-yellow  Composit®,  and  Solanums  with  a  purple 
flower.  A  noisy  torrent  foamed  down  the  clifls  and  over 
the  terraces  to  the  plain  below.  It  was  a  very  pretty  spot, 
bnt  in  a  most  desolate  condition,  and  many  small  doves  made 
their  nests  in  the  trees.  Lupins  ((?(;&n-a^)  and  nettles  (itapaUu) 
were  growing  in  the  crevices  of  the  rocks.  We  had  an  excel- 
lent and  very  merry  dmner ;  a  large  amount  of  Moquegua 
wine,  and  of  the  better-clarified  and  more  generous  liquor 
from  Don  Domingo  Elias's  vineyards  at  Pisco,  were  drunk ; 
and  gukar-playing  and  samocueca^ancing  finished  the  day's 
entertainment.  We  returned  to  Azangaro  after  dark.  Don 
Luis  assured  me  that  the  people  of  this  little  town  were  like 
one  family ;  and  that,  though  election-time  or  periods  of  civil 
dissension  sometimes  caused  estrangement  amongst  them,  the 
habitual  concord  and  friendship  always  returned  when  the 
excuse  for  alienation  had  passed  away. 

Azangaro  is  a  great  cattle-breeding  province,  and  there  is 
a  considerable  trade  in  cheeses  with  Arequipa  and  other  parts. 
I  found  very  great  diflBculty  in  procuring  animals  to  enable 
me  to  continue  my  journey.  At  length  I  succeeded  in  hiring 
four  miserable-looking,  vicious,  undersized  ponies;  and, 
having  crossed  the  Azangaro  on  balsas,  by  far  the  largest 
river  I  had  passed  over  since  leaving  Puno,  the  way  led  over 
the  rocky  range  of  Pacobamba  hills  into  another  plain,  where 
there  were  several  cattle  and  sheep  farms ;  and  the  village  of 
Corruarini,  consisting  of  a  ruined  church  and  a  dozen  huts. 
The  river  Azangaro  rises  in  the  snowy  mountains  of  Cara- 
vaya,  forms  an  immense  curve  of  nearly  half  a  circle  in  a 
course  of  about  two  hundred  miles,  and,  uniting  with  the 
river  of  Pucara,  fidls  into  the  lake  of  Titicaca  as  the  river 
Ramiz,  the  largest  of  its  affluents.   After  a  ride  of  six  leagues 
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we  reached  the  little  village  of  San  Jos^,  under  a  conical 
hill,  and  close  to  the  snowy  mountains  of  Surapana. 

I  dined  with  the  cura,  Fray  Juan  de  Dios  Cardenas,  who 
gave  me  a  list  of  medicinal  herbs  used  in  ^Vzangaro ;  and 
the  beasts  from  that  place  were  so  infamous  that  I  was 
obliged  to  invoke  his  assistance  to  procure  fresh  ones.  It 
appeared  that  two  Frenchmen  had  passed  a  few  days  before, 
on  their  way  to  establish  a  saw-mill  in  the  Caravaya  forests, 
with  a  view  to  floating  timber  down  the  river  of  Azangaro 
to  lake  Titicaca,  and  that  they  had  ill-treated  some  Indians. 
It  was  thus  very  difficult  to  induce  them  to  furnish -ponies, 
but  the  alcaldes,  with  their  great  hats  and  long  stic^ks,  were 
summoned,  and,  after  some  negotiation,  they  were  induced 
to  supply  four  ponies  to  go  as  far  as  Crucero,  the  capital  of 
the  province  of  Caravaya.  It  was  most  fortunate  that  I  was 
enabled  to  do  this,  for,  during  the  night,  tlie  owners  of  the 
Azangaro  ponies  came  out  to  San  Jose,  and  stole  them,  so 
that  we  should  have  been  left  without  even  this  wretclied 
means  of  conveyance. 

From  San  Jos^  the  path  winds  up  a  long  ravine  for  several 
leagues,  down  which  a  torrent  daslies  furiously  over  the  rocks, 
descending  from  the  snowy  peak  of  Ar(»osiri.  Tlie  moun- 
tain scenery,  consisting  of  steep  grassy  slopes,  masses  of 
rock,  torrents,  and  distant  snowy  peaks,  was  verj'  fine.  The 
ravine  led  up  to  the  summit  of  the  pass  of  Surupana,  where 
it  was  intensely  cold,  and  the  height  of  which  I  roughly  esti- 
mated, with  a  boiling-point  thermometer,  at  1G,7()0  feet  above 
the  sea.  Here  I  met  an  active  young  vicufia-hunter,  well 
mounted,  and  provided  with  a  gun,  who  said  he  was  a  servant 
of  the  (^acique  Chuquihuanca  of  Azangaro,  on  his  way  to  buy 
wool  in  Caravaya.  He  continue<l  in  my  coni|»any  during 
most  i>art  of  the  day.  Loud  claps  of  thunder  burst  out  in 
diff<,»rent  directions,  and  a  snow-storm  was  drifting  in  our 
faces.     The  ravines  were  covered  with  deep  snow,  between 
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high  dark  mountains,  with  abnipt  cliffs  cropping  out.  A  flock 
of  vicuSas  dashed  across  our  path,  disappearing  again  in  the 
driving  sleet  After  wading  through  snow  and  mud  for 
several  leagues  the  weather  cleared  up,  and  we  began  to 
descend  a  splendid  gorge,  exactly  like  some  of  the  finest 
coombs  on  the  north  coast  of  Devon,  on  a  gigantic  scale. 
This  led  us  down  into  a  valley,  where  I  parted  with  my  young 
vicuSa-hunter,  who  had  been  a  very  pleasant  companion. 
Biding  down  the  grassy  valley,  and  passing  many  flocks  of 
sheep,  I  rode  through  the  village  of  Potoni,  a  dozen  huts  on 
the  side  of  a  hill ;  forded  the  river  Azangaro,  which  is  here 
but  a  small  stream  even  in  the  rainy  season ;  and  riding  up 
the  opposite  bank,  got  a  magnificent  view  of  the  snowy 
mountains  of  Caravaya,  with  their  sharp  needle-like  peaks. 
Two  leagues  brought  me  to  Crucero,  the  capital  of  the  pro- 
vince of  Caravaya,  so  called  from  the  cross-roads  which  here 
branch  off  to  the  various  villages  in  the  forests  on  the  other 
side  of  the  snowy  barrier  which  rises  up  close  to  the  town, 
to  the  eastward. 

Crucero  is  a  collection  of  comfortless  mud-houses,  with  a 
small  dilapidated  church  in  the  plaza,  on  a  very  elevated 
swampy  plain.  It  was  intensely  cold,  with  heavy  snow- 
storms during  the  nights,  and  the  people  sat  wrapped  up  in 
cloaks  without  fires,  shivering  in  a  dreary  helpless  way,  and 
going  to  bed  soon  after  sunset,  as  the  only  comfortable  place. 
I  was  most  kindly  received  by  the  sub-prefect,  Don  Pablo 
Pimentel,  a  veteran  soldier,  and  an  official  who  had  served 
many  years  at  the  head  of  the  Government  in  Caravaya,  and 
in  Lampa.  Dr.  VVeddell  had  named  a  new  genus  of  chin- 
chonaceous  plants  PimenteUa,  in  honour  of  the  worthy  old 
sub-prefect,  which  had  pleased  him  very  much.  I  remained 
a  few  days  in  Crucero,  before  setting  out  for  the  chinehona- 
forests  in  the  valleys  of  Sandia  and  Tambopata ;  and  during 
that  time  I  obtained  a  good  deal  of  information  from  Don 
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Pablo  Pimentel,  and  from  Senor  Leefdael  the  Judge,  respect- 
ing the  province  of  Caravaya.  Don  Pablo  had  travelled  over 
ahnost  every  part  of  it ;  and  I  also  received  much  information 
at  Arequipa  from  Don  Agustin  Aragon,  a  former  sub-prefect, 
who  has  a  large  estate  in  the  Caravaya  forests.  From  these 
sources  I  am  enabled  to  offer  some  account  of  those  parts  of 
Caravaya  which  I  did  not  visit,  and  which  will  form  the  sub- 
ject of  the  following  chapter.  Caravaya  is  a  region  of  which 
little  is  known  to  European  geographers,  and,  so  far  as  I  am 
aware,  no  traveller  has  yet  given  any  account  of  it  to  the 
English  public. 

Puno  to  Paucar-oolla     . .  9  miles. 

Oaraooto 18 

Joliaca     6 

Lampa     21 

Pucara     27 

Azangaro 16 

SanJoB^ 18 

Cruoero 36 
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CHAPTER  Xll. 

THE  PROVINCE  OF  CABAVAYA. 
A  short  Historical  an4  Geographical  Description. 

The  Pernvian  province  of  Garavaya  is  drained  by  streams 
which  form  part  of  the  system  of  one  of  the  largest  and  least 
known  of  the  tributaries  of  the  Amazon — the  river  Purus. 

The  Purus  is  the  only  great  affluent  flowing  into  the  Ama- 
zon from  the  south,  the  course  of  which  has  never  yet  been 
explored.  We  have  detailed  accounts  of  the  Huallaga  from 
Maw,  Smyth,  Poeppig,  and  Hemdon ;  of  the  Ucayali  from 
Smyth,  Hemdon,  and  Castelnau ;  and  of  the  Madeira  from 
Castelnau  and  Gibbon;  but  of  the  Purus,  the  largest  ap- 
parently, and  one  which,  in  course  of  time,  will  probably 
become  the  most  important,  we  have  next  to  nothing.  Its 
mouth,  and  the  course  of  its  tributaries,  near  the  base  of  the 
Andes,  are  alone  described. 

Condamine  and  Smyth,  in  descending  the  Amazon,  mention 
the  great  depth  and  volume  of  water  at  the  mouth  of  the 
Purus :  Hemdon  heard  from  a  Brazilian  trader  at  Barra,  who 
had  ascended  its  stream  for  some  distance,  that  it  was  of 
great  size,  and  without  obstructions ;  and  Haenke,  in  the  last 
century,  arguing  from  reliable  geographical  data  which  he 
had  collected  from  Indians,  stated  his  conviction  that  a  very 
large  river,  flowing  fix)m  the  Andes  east  of  Cuzco,  reached  the 
Amazon  to  the  westward  of  the  mouth  of  the  Madeira. 

This  is  the  sum  of  our  knowledge  of  the  mouth  and  lower 
course  of  the  Purus.  The  tributaries  which  flow  into  it  drain 
the  eastern  slopes  of  the  Andes,  from  the  latitude  of  Cuzco 
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quite  to  the  fix)ntier  of  BoKvia — that  frontier  dividing  the 
streams  flowing  into  the  PumSy  on  the  Peruvian  side,  from 
those  which  feed  the  Beni,  on  the  Bolivian.  These  affluents 
of  the  Purus  are  divided  into  three  distinct  systems :  the 
furthest  to  the  north  and  west,  consisting  of  the  streams 
flowing  through  the  great  valley  of  Paucartambo,  which  unite 
under  the  name  of  the  Madre  de  Dies,  or  Amaru-mayu ;  the 
middle  system,  draining  the  ravines  of  Marcapata  and  OUa- 
chea;  and  the  southern  and  eastern,  being  the  numerous 
rivers  in  the  province  of  Caravaya,  as  far  as  the  Bolivian 
frontier,  which  unite  as  the  Ynambari.  The  Madre  de  Dice 
and  Ynambari  together  form  the  main  stream  of  the  Purus. 

The  Paucartambo  system  is  the  only  one  which  has,  as 
yet,  been  described  by  modem  explorers.  In  Spanish  times 
the  streams  which  compose  it  were  explored,  and  farms  of 
cacao  and  coca  were  established  on  their  banks  ;  tod  in  the 
end  of  the  last  century  an  expedition  was  sent  to  explore  the 
course  of  the  Madre  de  Dies,  imder  an  officer  named  Don 
Tiburcio  de  Landa.  This  must  have  been  at  some  time  pre- 
vious to  1780,  for  Landa  was  killed  in  that  year  in  the  great 
rebeUion  of  the  Indians  under  Tupac  Amaru.^  After  the 
declaration  of  Peruvian  independence.  General  Gramarra, 
the  first  Republican  Prefect  of  Cuzco,  sent  an  expedition  to 
protect  the  farms  in  the  valley  of  Paucartambo  from  the 
encroachments  of  the  wild  Chuncho  Indians,  and  to  explore 
the  Madre  de  Dioe.  It  was  commanded  by  a  Dr.  Sevallos, 
now  a  very  old  man,  retired  to  a  farm  in  the  Caravaya 
forests,  but  he  has,  unfortunately,  lost  his  journal.  General 
Miller  made  an  expedition  into  the  same  region  in  1835,  and 
penetrated  to  a  greater  distance  than  any  other  explorer 


*  Landa  sent  in  a  report  of  IiIm  cxpc-  ,  undent  munk'ii)ality  of  that  citv,  uh 
dition  to  the  Corregidor  of  Ciizco.    My     well  &s  private  coUection»,  for  thi8  in- 
friend    Dr.    l>t»n    Julian    CVhoii,    the     tereeting  docnment,  at  my  re^juest,  but 
rector  of  the  univerHily  of  C'uzeo,  Una     without  buec-chs. 
iveently  bearehe*!  the  archives  of  the 
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before  or  since.  A  very  brief  account  of  his  journey  was 
published  in  the  *Koyal  Geographical  Society's  Journal'  for 
1836;  but  there  is  a  much  fuller  and  most  interesting 
journal  kept  by  this  gallant  veteran,  which  has  never  been 
printed.  In  1852  Lieut.  Gibbon,  U.S.N.,  entered  the  valleys 
of  Paucartambo ;  and  in  1853  I  explored  a  part  of  the  course 
of  its  principal  stream,  the  Tono.^  Another  expedition  to 
explore  this  region,  under  the  sanction  and  with  the  aid  of 
the  Peruvian  Government,  was  imdertaken  by  some  native 
adventurers,  accompanied  by  a  few  Americans,  and  an  English 
artist  named  Prendergast,  in  1856,  but  it  completely  failed. 
Since  that  time  the  wild  Chuueho  Indians  have  continued  to 
attack  and  encroach  upon  the  few  farms  which  existed  in 
these  valleys  at  the  time  of  my  visit  in  1853,  and  at  the 
present  moment  there  is  not  one  remaining.  The  rich 
valleys  of  Paucartambo,  once  covered  with  flourishing  cacao 
and  coca  farms,  have  again  become  one  vast  uncultivated 
tropical  forest. 

Following  the  eastern  slopes  of  the  Andes  to  the  south  and 
east,  we  next  come  to  the  streams  which  drain  the  valleys  of 
Marcapata  and  Ollachea,  but  of  these  very  little  is  known. 
These  valleys  ai-e  in  the  province  of  Quispicanchi,  in  the 
department  of  Cuzco ;  and  it  is  said  that  in  times  past  they 
were  cultivated  with  advantage,  and  contained  many  coca- 
farms.  In  the  beginning  of  the  last  century  a  Jesuit  found 
gold  in  a  hill  called  Camante,  in  the  Marcapata  vaUey, 
situated  between  two  ravines,  in  one  of  which,  called  Garrote, 
a  Spanish  company  established  gold-washings.  The  leading 
man  of  this  company,  named  Goyguro,  employed  hundreds  of 
Indians,  and  extracted  gold  from  the  Camante  hiU  in  lumps ; 
but  one  day  an  immense  landslip  fell  into  the  Vilca-majru,^ 


^  Seo  Cuzco  and  LimOy  cluip.  viii. ;  \  Ucayali.  Tho  Indians  call  all  rivcw 
»il«o  Roy.  Geo.  8or.  Journal  fur  1855.        which  serve  an  the  trunk  i>r  centre  of 

^  This  is  not  the  ^jpreai  river  whieh  a  system  of  sli-eiims  HuHcfi  or  Vilca- 
flows  near  Cuzco,  uiift  fulls  into  the    inayu. 
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the  chief  stream  of  Marcapata,  and  all  the  workmen  ran 
away,  and  conld  not  be  induced  to  return.  This  was  in  about 
the  year  1788. 

For  forty  years  after  this  event  coca-farms  and  gold-wash- 
mgs  were  alike  abandoned  in  Marcapata,  until  in  1828  the 
cura  of  the  village  of  that  name.  Dr.  Pedro  Flores,  again 
opened  a  road  into  the  valleys,  and,  with  some  associates, 
established  several  farms  for  raising  coca  and  fruit.  In  1836 
a  company  was  formed  by  several  young  adventurers,  the 
chief  of  whom  were  Jos^  Maria  Pacheco  of  Cuzco  and  Jose 
Maria  Ochoa^  of  Huara,  with  the  object  of  again  discovering 
the  long-lost  golden  hill  of  Camante.  The  party  assembled 
at  Ocongate,  in  the  cold  region  of  the  Andes,  whence  the 
distance  to  Marcapata,  at  the  commencement  of  the  warm 
valleys,  is  fourteen  leagues  over  a  bad  road,  which  traverses 
the  Cordillera  of  Ausungate  and  Pirhuayani.  From  Marca- 
pata the  two  adventurers  Pacheco  and  Ochoa,  both  active  and 
intrepid  young  men,  advanced  into  the  forests  with  fourteen 
Indians,  and  a  stock  of  chuHus  and  dried  meat.  These  ex- 
plorers penetrated  for  several  leagues,  follo>»ing  the  course  of 
the  Vilca-mayu,  but  their  expedition  led  to  no  practical 
results.*  In  1851  Colonel  Bologenesi  became  the  manager  of 
an  expedition  for  collecting  chinchona-bark  in  the  forests  of 
Marcapata,  and  proceeded  to  the  scene  of  his  labours,  accom- 
panied  by  a  young  Englishman  named  George  Backhouse. 
They  advanced  into  the  forests  until  they  fell  in  with  parties 
of  wild  Chuncho  Indians,  who  were  propitiated  by  presents 
of  knives  and  other  trifles,  and  induced  to  assist  young 
Backhouse  and  his  party  in  collecting  bark.  Some  of  the 
Chunchos,  however,  who  had  received  knives,  neglected  to 


*  Brother  of  tho  present  rector  of  the 
univcrBity  of  Cuzoa 


down  the  course  of  tlio  river  Marca- 
pata aM  Ceu*  08  its  junctiou  with   the 


»  Account  of  tho  Valleys  oi  Marca-  j  OUachea,  tdgned  Paul  Marooy,  in  th< 
pata,   by   Don   Jose    Maria   Pachooo.     Bevne  ContemjHfraine,  torn.  4"«,  18(X) 
Museo   Eruditu  del   Cuzco,  1839,  No.    SeiucB  ei  Payrngtui  datui  hs  Andes. 
21.    Si^e  abjo  an  ticcount  of  a  journey  ' 
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work,  which  enraged  the  Indians  in  Backhouse's  service^  and 
a  qnarrel  ensued,  ending  in  the  massacre  of  Backhouse  and 
all  his  party.  Those  who  were  out  collecting  bark,  on  disco- 
vering  what  had  happened,  fled  to  Colbnel  Bologenesi ;  but 
in  their  retreat,  while  fording  a  river,  the  Chunchos  poured 
in  a  volley  of  arrows  amongst  them,  and  killed  forty  of  their 
number.  Bologenesi  then  collected  a  military  force  and  ad- 
vanced into  the  forests,  where  he  suffered  great  hardships 
fighting  with  the  Chunchos  all  day,  and  harassed  by  alarms 
during  the  night  He,  however,  collected  a  thousand  quin- 
tals of  bark,  at  a  cost  of  fifty  lives  and  three  hundred  thousand 
dollars.  Dming  this  expedition  indications  were  met  with  of 
the  ancient  gold-washings. 

It  will  thus  be  seen  that  fevers  and  perilous  roads  are  not 
the  only  dangers  to  be  apprehended  in  a  search  for  chin- 
chona-plants. 

Lastly,  and  extending  for  a  distance  of  one  hundred  and 
eighty  miles,  from  Marcapata  to  the  frontier  of  Bolivia,  is  the 
watershed  along  that  part  of  the  eastern  Andes  known  as  the 
Snowy  Bange  of  Garavaya,  where  the  numerous  streams  take 
their  rise  which  unite  to  form  the  YnambarL  The  Madre  de 
Dios,  Marcapata,  and  Ynambari  are  thus  the  three  great 
sources  of  the  Purus.  The  tributaries  of  the  latter  drain  the 
province  of  Caravaya. 

The  first  mention  of  this  region  is  to  be  found  in  the  pages 
of  the  old  Inca  historian,  Grarcilasso  de  la  Y^a,  who  says 
that  ^*  the  richest  gold-mines  in  Peru  are  those  of  Colla- 
huaya,  which  the  Spaniards  call  Caravaya,  whemce  they 
obtain  much  very  fine  gold  of  twenty-four  carats,  and  they 
still  get  some,  but  not  in  such  abundance.*^  The  Jesuit 
Acosta  also  mentions  ''the  &mous  gold  of  Caravaya  in 
Peru."^  After  the  final  overthrow  of  the  younger  Almagro 
in  the  battle  of  Chupas  in  1542,  some  of  his  followers  crossed 


*  Comm.  Real,  ii.  lib.  iii.  cap.  jdx.  p.  174.  '  Lib.  iv.  cap.  iv. 
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the  snowy  range,  and  descended  into  the  great  tropical  forests 
of  Caravaya,^  where  they  discovered  rivers,  the  sands  of  which 
were  full  of  gold.  On  the  banks  of  these  rivers  they  built 
the  towns  of  Sandia^  San  Gavan,  and  San  Juan  del  Oro ; 
large  sums  in  gold  were  sent  home  to  Spain,  and  the  last- 
named  settlement  received  the  title  of  a  royal  city  from 
Charles  V.  In  1553  these  settlers  received  a  pardon  from 
the  Viceroy  Don  Antonio  de  Mendoza,  in  consideration  of  the 
gold  they  sent  home  to  the  Emperor.  It  is  said  that  they 
sent  him  a  nngget  weighing  four  arrobas,  in  the  shape  of  a 
bullock's  head ;  and  that  afterwards  another  nugget,  in  the 
shape  of  a  bullock's  tongue,  was  sent  to  Philip  IL,  but  that  the 
ship  which  carried  it  was  lost  at  sea.  Eventually  the  wild 
Chuncho  Indians  of  the  Sirine)Ti  tribe  fell  upon  the  gold- 
washers,  and  overpowered  them.  In  the  following  century 
certain  mulattos  occupied  the  gold-washings  in  Caravaya,  and 
the  king,  as  a  reward  for  their  labours  in  extracting  treasure, 
oflFered  to  comply  with  any  request  they  might  make.  The 
mulattos  asked  to  be  called  Senores,  and  for  the  privilege  of 
entering  every  town  on  white  mules  with  red  trappings,  and 
the  bells  ringing.  The  SeSores  mulattos  were  finally  expelled 
for  knocking  the  priest  of  San  Juan  del  Oro  on  the  head 
while  he  was  saying  mass,  after  a  drunken  broil,  lliere  are 
many  vestiges  of  washings,  bridges,  and  cuttings  made  by 
these  mulattos,  in  diflferent  parts  of  Caravaya.* 

Tlie  Spaniards,  however,  long  continued  to  extract  gold 
from  the  rivers  of  Caravaya,  and  established  coca-farms  and 
coffee-plantations  in  some;  of  the  ra^niies  formed  by  spurs  of 
the  Cordillera.  Gold,  however,  was  the  product  for  which 
Caravaya  was  most  famous. 

In  1615  the  viceroy  Marquis  of  Jlontes  Clams  R|X)ke  of 


*  LK»n  TaMo  Pimoiitel  mrvb  that  the*  provincia  de  Carattaya^  y  majoria$  que 

ancient  name  (»f  the  province  whs  /wa-  proponen  al  SitpnTito  GiAtiemo  el  Su- 

huayn.  preferio  it*-  elUi,  Ihn  Pablo  Phnuttrl. 

'*  Bintqtujit  (hi  ei4<ulo  tivlutil  *U  h  Arerpiiim.  184*». 


Chap.  XII.  GOLD  REGION.  205 

the  rich  lavaderos  or  gold-washings  of  Caravaya;^  and  his 

successor,  the  Prince  of  Esquilache,  wrote  a  long  report  upon 

them  in  1620,     It  appears  that,  at  that  period,  the  richest  of 

the  Caravaya  mines  was  called  Aporuma,  and  that  it  had  then 

been  worked  for  fifteen  years  by  a  company  of  adventurers. 

These   men,   the  chief  of    whom    were   named   Quifiones, 

Frisancho,  and  Perez,  had  excavated  very  extensive  works 

to  drain  off  the  water,  and  they  petitioned  the  Viceroy  to 

grant  them  a  mita  of  Indians  to  complete  the  works,  for  that 

thus  the  royal  fifths  would  be  augmented.     The  Prince  of 

Esquilache  wrote  a  marginal  note,  which  may  still  be  seen  on 

the  original  petition,  ordering  Don  Pedro  de  Mercado,  the 

"  vwitador-general "  of  Caravaya,  to  grant  them  a  mita  of 

Indians  within  a  circuit  of  twenty  leagues  of  the  Aporuma 

mine,  with  three  dollars  a  month  each,  besides  salt-meat  and 

other  provisions.'*     In  1678  the  yield  of  the  royal  fifths  from 

the  Caravaya  gold-washings  was  at  the  rate  of  806  dollars  in 

three  months.'   From  this  time  to  tlie  end  of  the  seventeenth 

century  Franciscan  missionaries  were  at  work  amongst  the 

wild  Chunchos  in  the  foresta  of  Caravaya.*     Towards  the  end 

of  the  last  century  Caravaya  was   separated  from  Peru  to 

form  part  of  the  new  viceroyalty  of  Buenos  Ayres,  and  the 

population  of  whites  and  civilised  Indians  was  then  only 

estimated  at  6500  souls.    Just  before  that  period  tlie  town 

of  San   Gavan,  with   four  thousand  families   and   a   large 

treasure,  had  been  surprised  and  entirely  destroyed  by  the 

Carangas  and   Suchimanis   Chunchos.     This   calamity  took 

place  on  the  15th  of  December,  1767.    The  viceroy  Don 

Manuel  Amat  swore  vengeance  on  the  Chunchos ;  but  his 

famous  mistress,  Mariquita  Gallegas,  better  known  as  La 


'  Memorial  de  lot  VireyeOt  i.  p.  3C.  '  Helacion  del   Coiule  de  CatAellar^ 

*  Memorial  de  €0909  tocantetUuminat  p.  222. 
ri«  Caravaya.    J.  58,  p.  441.     A  very        *  Relaeion  del  Obhpo  Melchor  Lilian 

illegible   manuscript   in   the  national  y  Ci'8nero$,  p.  299. 
library  at  Madrid. 
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Perichola,  interceded  for  them,  and  eventually  nothing  was 
done.  The  other  town  of  San  Juan  del  Oro  had  been  aban- 
doned some  time  before ;  and  the  very  sites  where  they  stood 
are  now  uncertain. 

In  the  great  rebellion  of  Tupac  Amaru  the  caciques  and 
people  of  Caravaya  took  part  with  the  Indians,  probably 
owing  to  the  influence  possessed  by  the  Inca,  arising  from 
the  lai^  coca  estate  which  belonged  to  him  near  San 
Oavan.*  At  the  independence  Caravaya  became  a  part  of 
the  Peruvian  department  of  Puno. 

In  1846  Don  Pablo  Pimentel  was  appointed  Sub-prefect 
of  Caravaya,  and  he  endeavoured,  by  giving  a  glowing 
account  of  its  vast  capabilities^  to  induce  the  government  to 
make  roads  and  develop  the  resources  of  this  important 
province.  Shortly  afterwards,  in  1849,  Caravaya  attracted 
notice  as  a  land  rich  in  the  precious  metal,  and  it  soon 
became  the  California  of  South  America.  In  July  of  that 
year  two  brothers  named  Poblete,  in  searching  for  chinchona- 
bark,  discovered  great  abimdanee  of  gold-dust  in  the  sands 
of  one  of  the  Caravaya  rivers,  and  the  news  soon  spread  far 
and  wide.  Up  to  1852  crowds  of  adventurers,  among  whom 
were  many  Frenchmen,  continued  to  follow  in  the  footsteps 
of  the  Pobletes,  but  most  of  them  returned  empty,  and  the 
excitement  has  now  died  away.  The  trade  in  chinchona-bark 
which  once  was  remunerative,  and  in  which  many  Peruvians 
displayed  extraordinary  energy  and  endurance  of  fatigue, 
eecised  to  exist  in  1847,  owing  to  the  habit  of  adulterating  the 
Calisaya  bark  with  inferior  kinds,  which  gave  the  Caravaya 
article  a  bad  name  in  the  market,  and  at  length  rendered 
it  unsaleable.  This  adulteration  was  practised  either  through 
fraud  or  ignorance.    K  tlie  former,  it  was  certainly  very  short- 


*  TliiH  npjH'urs  from  the  In/orme  of 
Diego  Tupuc  Amani,  daUxl  Azangaro, 
Oct  18,  1781 ;  in  which  ho  stipulates 
that  the  chu-u  entiite  near  Hun  Gavan, 


in  OorovAjra,  shall  be  granted  to  Mari- 
ano Tu|Nio  Aniaru  as  his  rightfiil  pos- 
session, because  it  belonged  to  his 
&ther  the  Inoi. 
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sighted ;  but  Don  Pablo  Plmentel  declares  that  it  was  done 
through  ignorance,  the  bark-coUectors  mistaking  the  moto9olo 
(C.  micrantha)  and  carhuorcarhua  (Gascarilla  Carua)  for  the 
Calisaya  bark.^ 

The  above  meagre  notices  are  all  that  I  have  been  able 
to  glean  respecting  the  history  of  Caravaya ;  and  I  will  now 
give  a  brief  description  of  the  geographical  features  of  this 
interesting  region. 

The  province  of  Caravaya  consists  of  a  narrow  strip  of 
lofty  table-land,  bordering  on  that  of  Azangaro ;  the  snowy 
range  of  the  Eastern  Andes  for  a  distance  of  120  miles ;  and 
the  boundless  tropical  forests  to  the  eastward,  stretching 
away  towards  the  frontier  of  Brazil.  It  is  bounded  on  the 
east  and  south  by  Bolivia,  on  the  N.W.  by  the  province  of 
Quispicanchi  in  the  department  of  Cuzco,  on  the  north  and 
N.E.  by  the  illimitable  forests,  and  on  the  west  by  Azangaro. 

The  lofty  table-land  to  the  westward  of  the  snowy  Andes 
extends  for  120  miles,  the  whole  length  of  Caravaya,  but  is 
only  from  five  to  ten  miles  broad.  It  is  13,000  feet  above 
the  level  of  the  sea,  and  here,  about  a  century  ago,  after  the 
destruction  of  San  Gavan,  the  town  of  Crucero  was  founded, 
as  a  central  position  for  the  capital  of  the  province,  and  as 
being  fr^e  from  the  attacks  of  wild  Indians.  It  derives  its 
name  from  the  numerous  roads  which  branch  from  it  to  the 
villages  on  the  eastern  slopes  of  the  Andes.  This  narrow 
plain,  on  which  Crucero'  is  situated,  is  very  swampy,  covered 
with  long  tufts  of  ychu  grass,  and  intensely  cold.  It  yields 
pasture  to  immense  flocks  of  sheep ;  and  to  the  curious 
hybrid,  first  bred  by  the  cura  Cabrera  in  1826,  between  an 
alpaca  and  a  vicuna,  called  the  paco-vicuna,  with  a  black 
and  white  fleece  of  long  fine  wool,  which  is  wove  into  fabrics 
like  the  richest  silk.^ 


7  There  is  one  other  town,  op  rather 
wretched  village,  on  this  Arctic  plain. 


within    Caravaya,    called    MacuBani, 
ahout  30  miles  north-west  of  Crucero. 
*  A  Quichua  poem  was  written  uu 
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But  the  largest  and  only  important  part  of  Caravaya  con- 
sists of  the  forest-covered  valleys  to  the  eastward  of  the 
Andes.  On  the  western  side  that  mountain-chain  rises 
abruptly  into  peaks  covered  with  snow,  from  an  elevated 
plateau  14,000  feet  above  the  sea ;  but  on  its  eastern  side 
the  descent  is  rapid  into  tropical  valleys.  Long  spurs  run  off 
the  main  chain  to  the  northward,  gradually  decreasing  in 
elevation ;  and  it  is  sometimes  a  distance  of  sixty  or  eighty 
miles  before  they  finally  subside  into  the  boundless  forest- 
covered  plains  of  tiie  interior  of  South  America.  Numerous 
rivers  flow  through  the  valleys  between  these  spurs,  to  join 
the  Tnambari;  and  in  these  valleys,  near  the  foot  of  the 
main  chain  of  the  eastern  Andes,  are  the  few  villages  and 
coca  and  coffee  plantations  of  Caravaya.  In  these  long  spurs 
and  deep  valleys  Caravaya  differs  in  geographical  character 
from  the  more  northern  region  of  Paucartambo,  where  the 
Andes  subside  much  more  rapidly  into  the  level  plain. 

In  the  warm  valleys  are  to  be  found  all  the  wealth 
and  population  of  Caravaya.  The  population  consists  of 
22,000  souls,  almost  all  Indians ;  and  the  wealth,  besides  the 
flocks  of  sheep  on  the  western  table-land,  is  created  by 
the  produce  of  coca,  coffee,  sugar-cane,  and  aji-pepper  plan- 
tations, fruit-gardens,  and  gold-washings.  Correct  statistical 
returns  are  unknown  in  Peru ;  but,  as  near  as  I  could  make 
out,  there  is  an  annual  yield  of  20,000  lbs.  of  coffee  and 
360,000  lbs.  of  coca.*  I  could  obtain  no  reliable  statements 
respecting  the  yield  of  gold. 

The  Caravayan  valley  which  is  furthest  to  the  north  and 
west  is  that  of  Ollaehea,  bordering  on  Marcapata,  where 
there  is  a  small  village  at  the  foot  of  the  Andes.     Next  come 


tho  Cum  Cabrera,  and  his  breed  of  The  people  of  Sandia  told  me  45,000 

paco-yicufia«,  by  Don  M.  M.  Bosagoitia.  cestos,    or    900,000  Ibe. ;    and    Lieut. 

lifvero  8  Autiq.  Per.  112'13.  Gibbon.   U.  R.N.,   in    his   work,   wiyn 

»  Arc<»nlinp  to  Don  Pablo  Pimentel.  500,000  11m«. 
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those  of  Itaata  and  Corani.  The  little  village  of  Ayapata, 
near  the  source  of  the  river  of  the  same  name,  comes  next ; 
and  thirty  miles  fmther  in  the  interior^  an  intelligent  and 
enterprising  Peruvian,  named  Don  Agustin  Aragon,  has 
established  a  sugar-cane  estate  called  San  Jose  de  BellaVista. 
It  is  situated  at  the  junction  of  two  rivers,  and  he  is  thus 
protected  from  the  attacks  of  the  savage  Chuncho  Indians  who 
prowl  about  in  the  surrounding  forests.  He  has  made  a  road 
practicable  for  mules  from  the  village  of  Ayapata  to  his 
estate ;  and  he  finds  the  manufacture  of  spirits  from  the 
sugar-cane  far  more  profitable  than  digging  for  gold  or  hunt- 
ing for  chinchona-bark.  He  is  a  man  ftill  of  energy  and 
resource.  His  attempt  to  establish  a  manufactory  of  india- 
rubber  only  failed  through  the  refasal  of  the  Peruvian 
government  to  give  him  a  contract  for  supplying  the  army, 
and  thus  assist  his  first  efibrts ;  in  1860  he  sent  an  expedition 
into  the  forests  to  collect  wild  cacao-plants ;  any  scheme  for 
developing  the  resources  of  the  country  is  sure  to  receive  his 
advocacy ;  and  he  looks  forward  with  confidence  to  the  day 
when  a  steamer  shall  ascend  the  Purus  and  Ynambari,  and 
return  to  the  Atlantic  with-  a  cargo  of  the  produce  of  Cara- 
vaya.  It  would  be  well  for  Peru  if  she  contained  many  such 
men  as  Don  Agustin  Aragon. 

It  is  supposed  that  the  old  Spanish  town  of  San  Gavan  was 
situated  near  a  river  of  the  same  name,  about  twenty  miles 
from  Aragon's  estate.  The  site  is  now  overgrown  with  dense 
forest,  and  it  has  never  been  visited  since  its  destruction ;  yet 
it  is  believed  that  vast  treasure  lies  concealed  amongst  the 
tree-covered  ruins,  because  the  attack  of  the  Chunchos  was 
sudden,  and  at  once  successful ;  they  care  nothing  for  the 
precious  metals,  and  San  Gavan  contained  a  royal  treasury, 
and  was  a  central  deposit  for  the  gold  of  Caravaya.  The 
Chunchos,  in  former  times,  were  in  friendly  communication 
with,  and  even  took  service  under,  the  Spaniards ;  but  the 
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tyranny  of  the  latter  at  length  exasperated  them,  and  led  to 
the  destruction  of  San  Gavan.  Since  that  time  the  Chnnchos 
have  wandered  in  the  forests  in  small  tribes/  the  implacable 
enemies  of  all  white  men  and  Inca  Indians. 

Following  the  eastern  slopes  of  the  Andes  to  the  south- 
east, the  next  village  to  Ayapata,  at  the  head  of  another  deep 
ravine,  is  Ccoasa,  and  next  follow  Usicayus,  Phara,  and  Lim- 
bani.  Phara  is  in  a  ravine  on  the  eastern  slope  of  the 
Andes,  about  thirty-five  miles  from  Crucero.  Here  many 
gold-mines  were  worked  by  the  Seiiores  Mulattos,  and  at  no 
great  distance  is  the  famous  gold-mine  of  Aporuma,  in  the 
ravine  of  Pacchani.  Phara  is  on  the  road  to  the  gold-diggings, 
which  were  discovered  by  the  brothers  Poblete,  and  which 
attracted  so  many  luckless  adventurers  between  1849  and 
1854.  They  are  at  a  distance  of  fifteen  leagues  to  the  north- 
ward. The  path  lies  along  a  long  ridge,  gradually  descending 
for  six  leagues  to  a  little  hamlet  called  La  IVlina.  Thence 
to  the  banks  of  the  river  Ynambari,  here  called  Huari-huari, 
is  a  distance  of  three  leagues,  down  a  very  dangerous  road, 
covered  with  huge  blocks  of  schist,  and  skirting  along  fearful 
precipices.  For  this  distance  the  road  is  passable  for  mules. 
The  river  is  seventy  yards  broad,  and  is  crossed  by  an  OT(nfay 
or  bridge  of  ropes,  traversed  by  a  sort  of  net  or  cage,  into 
which  the  passenger  gets,  and  is  hauled  over  to  the  other  side, 
at  a  giddy  height  above  the  boiling  flood.  On  the  other  side,  at 
the  junction  of  the  Huari-huari  and  the  golden  river  of  Chal- 
luma,^  there  is  a  place  which  has  been  named  Versailles  by 


'  Them  Chunchoe  of  OuaTaya  be-  ;  Garcilamo  dc  la  Vega  mentions  the 
long  tt)  the  Hame  triln)  as  the  fierce  I  Coranqties  ns  a  tierce  trilie  to  the  north 
ImiiiuiH  of  the  Piimairtambo  valleys,  of  Qnito,  who  wen*  etmquere<l  hj  the 
for  Home  lu-eount  of  whom  see  my  for-  Inca  Hiiayiui  Oi\iM.\- Comm,  HeaL,  i. 
mer  work,  Chzco  and  Lima^  p,  272.        i  lib.  viii.  cap.  vii.  p.  274. 

IKjii  1^1  hlo  IMmentel  calls  the  wild  •      '  ChaUhua^  tish,  in  Quichua;   and 
tril>cK  of  Camvu}ii  Caranque$  and  Su-  \  wma,  water,  in  Aymara. 
fnahuancB,  hut  I  Uiink  this  is  a  mistake.  [ 
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some  French  adventurers,  of  whom  the  most  daring  and 
energetic  is  a  M.  La  Harpe.     The  road,  so  far,  was  opened 
by  a  party  of  soldiers  of  the  batallion  Yungay.    From  Ver- 
sailles to  the  lavaderoa  or  gold-washings  is  a  distance  of 
six  leagues  up  a  narrow  forest-covered  ravine ;  and,  in  this 
distance,  it  is  necessary  to  wade  across  the  river  Challuma  no 
less  than  fifty-three  times — the  water  coming  up  to  the  waist, 
the  feet  constantly  slipping  over  loose  rounded  stones,  the 
only  support  a  long  staff,  and  where  one  false  step  would  be 
inevitable  destruction.     At  the  end  of  this  perilous  journey 
there  is  a  place  called  Alta-garcia,  where  the  administradores 
of  the  company  of  first  discoverers  were  established  in  1850. 
Thence  to  Quimza-mayu  (three  rivers)  is  half  a  league,  and 
here  the  lavaderos  commence.     In  this  part  of  its  course  the 
river  is  called  Taccuma.     Many  of  the  gold-seekers,  such 
as  the  Sefiores  Carpio,  La  Harpe,  Valdez,  Tovar,  Cardenas, 
and  Costas,  have  been   men   who  were  formerly  engaged 
in  the  chinchona-bark   trade,  and  who   know  the   country 
thoroughly.    The  tributaries  of  the  Challuma,  called  Quimza- 
mayu,  rise  in  liills  completely  isolated  from  the  Andes,  and 
their   sands   are  full  of  gold,   both  in   dust   and  nuggets. 
Lnmediately  above  the  lavaderos  rises  a  hill  called  Capac- 
urco,  and  by  the  French  adventurers  Montebello,  formed  of 
quartz  and  other  primitive  rocks,  with  rich  veins  of  gold. 
Here  Don   Manuel   Costas  of  Puno  erected  a  house,  and 
brought  out  machinery  for  crushing  the   quartz,   but  the 
undertaking  failed  through  the  badness  of  the  machinery, 
and  the  immense  cost  and  difficulty  of  transporting  materials 
through  such  a  country.     A  few  adventurers,  however,  still 
continue  to  wash  for  gold  in  the  Challuma  or  Taccuma.     In 
the  part  of  its  com^e  above  the  lavaderos  this  river  descends 
rapidly  from  an  isolated  range  of  forestKX)vered  precipitous 
hills,  and  in  one  place  its  waters  plunge  down  in  a  cascade, 
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with  a  sheer  fall  of  forty  feet^  The  gold-seekers  of  the 
Challuma  have  penetrated  further  into  the  forests,  and  nearer 
to  the  main  stream  of  the  Purus,  than  any  other  explorers ; 
and  their  discovery  of  the  Challuma,  and  of  the  auriferous 
hills  near  its  banks,  has  added  something  to  our  geographical 
knowledge  of  this  region. 

The  remaining  villages  on  the  eastern  slopes  of  the  Cara- 
vayan  Andes  are  Patambuco,  Sandia,  Cuyo-cuyo,  Quiaca, 
Sina,  and  the  farm  of  Saqui,  on  the  frontier  of  Bolivia.  The 
river  of  Sandia  has  one  of  its  sources  near  the  pass  twenty 
miles  north-east  of  Crucero,  whence  it  flows  past  Sandia,  and 
for  many  leagues  down  a  narrow  gorge,  with  magnificent 
mountains  rising  up  abruptly  on  either  side.  At  a  distance 
of  twenty  miles  below  Sandia,  in  a  part  of  the  ravine  called 
Tpara,  the  coca  and  coffee  plantations  commence,  at  a  height 
of  5000  feet  above  the  sea.  Beyond  Tpara  cultivation  ceases, 
and  the  river,  now  increased  to  double  its  former  size  by 
its  junction  with  the  Huari-huari,  flows  for  many  leagues 
between  mountains  covered  from  their  summits  with  a 
dense  tropical  forest.  This  region  is  known  as  San  Juan  del 
Oro,  once  famous  for  its  gold-washings ;  and  here  the  royal 
town  of  the  same  name  stood,  founded  by  the  fugitive  Al- 
magristas,  and  afterwards  tenanted  by  tlie  Senores  Mulattos, 
but  long  since  destroyed  and  abandoned.  The  forests  contain 
chinchona-trees  of  valuable  species,  and,  until  the  last  four- 
teen years,  they  were  frequented  by  bark-collectors. 

While  flowing  through  the  forests  of  San  Juan  del  Oro  the 
river  takes  a  turn  to  the  westward,  and,  at  a  distance  of 
sixty  miles  from  Sandia,  enters  the  Hatun-yunca,  or  Valle 
Grande,  where  the  people  of  Sandia  have   very  extensive 


*  Lijera  deteripcUm  que  hace  Juan  ,  visit,  there  were  a  hundred  people  at 
Bttsiamante,  de  tu  viaje  a  Carahaya^  y  j  the  lavaderoa  of  the  Challuma,  and 
del  estado  actual  de  8us  lavaderos  y  \  that  the  Indians  received  4  rials  a 
mineralef.  Arequipa,  1850.  Bosta-  day. 
nuinte  says  tliat,  at  the  time  of  his 
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coca  and  coffee  plantations.  The  curve  here  made  by  the 
river  is  so  considerable  that  the  people  from  Sandia  reach 
their  jBums  in  the  Valle  Grande  by  leaving  the  ravine 
above  Ypara,  an(}  making  their  way  across  the  grass-covered 
mountain&  The  coffee-plants  in  these  farms  receive  no 
attention  whatever  from  the  time  they  are  planted,  so  that, 
instead  of  the  dense  well-pruned  bushes  of  India  or  Ceylon, 
they  grow  into  tall  straggling  trees  about  twelve  feet  high, 
with  a  very  small  harvest  of  berries  on  each,  but  each 
berry  well  exposed  to  the  sun.  The  coffee  is  certainly  ex- 
cellent 

Passing  through  the  Valle  Grande  the  river  flows  on  past 
Versailles,  where  it  receives  the  golden  Challuma,  and, 
uniting  with  all  the  other  rivers  of  Caravaya,  becomes  that 
great  Ynambari  which  finally  effects  a  junction  with  the 
Madre  de  Dios,  and  forms  the  main  stream  of  the  mighty 
Purus. 

The  river  Huari-huari,  which  is  formed  by  two  streams 
flowing  from  the  villages  of  Sina  and  Quiaca,  joins  the  river 
of  Sandia  about  thirty  miles  below  that  town,  and  their 
united  streams  compose  the  Ynambari.  Finally  the  river 
Tambopata  rises  near  a  farm  called  Saqui,  just  within  the 
boundary  between  Peru  and  Bolivia,  at  the  foot  of  a  ridge 
of  the  Eastern  Cordillera.  After  a  course  of  forty  miles  it 
receives  the  river  of  San  Bias,  on  the  banks  of  which  the 
people  of  the  Sina  village  have  their  coca-plantations.  Eighty 
miles  lower  down  the  Tambopata  unites  with  the  river  Pablo- 
bamba,  on  its  right  bank,  at  a  place  called  Putina-puncu. 
The  Pablo-bamba  rises  in  a  hill  called  Corpa-ychu  on  the 
very  frontier  of  Bolivia,  and  is  only  divided  from  the  Tambo- 
pata, during  its  whole  course,  by  a  single  range  of  hiUs.  The 
frontier  between  the  two  republics  has  never  been  surveyed. 
Below  Putina-puncu  the  united  waters  of  the  two  rivers  enter 
the   vast  forest-covered  plains  into  which  the  spurs  of  the 
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Andes  finally  subside,  and  henceforth  its  course  is  entirely 
unknown.  I  think  it  probable,  however,  that  the  Tambopata 
finds  its  way  direct  to  the  Purus,  without  previously  uniting 
with  the  Ynambari. 

The  respective  distances  and  populations  of  the  villages  of 
Caravaya  are  as  follows : — 


Miles. 

Popalatton. 

Ollachea  to  ItuatA   . . 

12  1 

»i 

Corani  .. 

10 

91 

Ayapata 

18 

- 

* 
»> 

Ccoasa  .. 

10  >     ..      ..     12,000 

»» 

UsicayuB 

18 

ft 

Phara   .. 

20 

»» 

Limbani 

8^ 

f» 

Patambuco  .. 

16 

..      ..       1,000 

99 

Sandia  .. 

12 

..      ..       4,000 

>» 

Cuyo-cuyo  .. 

15 

..      ..       2,000 

T» 

Quiaca.. 

21 

..      ..          600 

f> 

Sina     .. 

20 

..      ..          600 

»» 

Bolivian  frontier  12 

192 

20,200 

Macusani  to  Crucero 

30 

.  •         1  ,o(X) 

Population  of  Caravaya     ..      ..     22,000 

But  some  of  these  villages  are  at  greater  distances  from  the 
foot  of  the  Andes  than  others ;  thus  they  are  not  in  a  straight 
line,  and  the  direct  distance  from  Ollachea  to  the  Bolivian 
frontier  is  a  good  deal  under  180  miles.  The  valleys  in  which 
the  Caravaya  villages  are  situated  are  separated  from  each 
other  by  spurs  of  the  Andes,  many  of  them  so  wild  and  pre- 
cipitous as  to  be  quite  inaccessible ;  and  there  is  no  means  of 
passing  from  village  to  village,  in  many  instances,  without 
crossing  the  Andes  to  Crucero  or  Macusani,  and  descending 
again  by  another  pass.  For  this  reason  Crucero,  being  in  the 
most  central  position,  has  been  chosen  as  the  site  of  the 
capital  of  the  province,  though  in  a  bleak  and  intensely  cold 
region. 

The  geological  formation  of  Caravaya  is  composed  of  non- 
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fossiliferoas  schists,  micaceous  and  slightly  ferruginous,  with 
veins  of  quartz.  It  is  a  portion  of  the  extensive  system  of 
rocks  which  Mr.  Forbes  has  grouped  together  as  belonging 
to  the  Silurian  epoch,  and  which  extends  almost  continuously 
over  an  extent  from  north-west  to  south-east  of  more  than 
seven  hundred  miles,  forming  the  mountain-chain  of  the 
Eastern  Andes,  continuous  from  Cuzco,  through  Caravaya,  to 
Bolivia.  These  rocks  throw  oflF  spurs  along  the  eastern  side 
of  the  main  chain.  Of  this  formation,  too,  are  the  loftiest 
mountain-peaks  in  South  America-: — Illampu,  or  Sorata 
(24,812  feet),  and  Illimani  (24,155  feet).  Illampu,  Mr. 
Forbes  assures  us,  is  fossiliferous  up  to  its  very  summit.^ 

Such  is  a  brief  account  of  the  geography  of  Caravaya,  and 
especially  of  the  streams  which  combine  to  form  the  great 
river  Purus,  from  the  rivers  of  the  Faucartambo  valley  on  the 
extreme  north-west,  to  the  Pablo-bamba  on  the  frontier  of 
Bolivia.  The  streams  flowing  from  the  Eastern  Andes  to  the 
north-west  of  the  Faucartambo  system  combine  to  swell  the 
Ucayali,  while  those  to  the  south-east  of  the  Fablo-bamba  fall 
into  the  Beni,  one  of  the  chief  tributaries  of  the  Madeira. 
The  intermediate  streams  are  the  sources  of  the  unknown 
Furus,  they  a>e  all  more  or  less  auriferous,  they  flow  through 
forests  abounding  in  valuable  products,  and  through  countries 
of  inexhaustible  capabilities.  Yet  the  courses  of  very  few  of 
them  have  been  explored  to  distances  of  seventy  miles  from 
their  sources,  and  the  main  stream  of  the  Furus,  one  of  the 
principal  afiluents  of  the  Amazon,  may  be  said  to  be  entirely 
unknown  to  geographers. 


*  On  (he  (Geology  of  Bdlwia  and  Sorata  contain  foBsils,  and  consist  of 
SmUhern  Peru,  by  David  Forbes,  Esq.,  blue-clay  shales,  micaceous  slates, 
in  the  Journal  of  the  Geological  Society  grauwacke,  and  cluy  slates,  with  ^old- 
for  Feb.  1861,  p.  53.  bearing  quartz,  metallic  bismuths,  iron- 
Mr.  Forbes  had,  of  course,  person-  ore.  and  ai^gentiferous  galena.  "The 
ally  examined  only  a  portion  of  this  whole  of  this  Silurian  formtvtion  is  emi- 
grcat  Silurian  region.  At  Tipuani,  in  nently  auriferous,  and  contains  every- 
Uulivia,  there  is  a  very  rich  auriferous  where  frequent  veins  of  auriferous 
eoimtry,  composed  of  blue-clay  slates,  quartz,  usually  associated  with  iron, 
with  no  fossils;  while  the  beids  near  pyrites.'* 
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CARAVAYA.— THE  VALLEY  OF  SANDIA. 

On  the  18th  of  April  I  left  Oucero,  on  my  way  to  the  chin- 
chona  forests^  rather  Idte  in  the  afternoon,  accompanied  by 
Mr.  Weir  the  gardener,  a  yonng  mestizo  named  Pablo 
SevalloSy  and  two  cargo-mules.  After  a  ride  of  three  leagues 
along  the  bleak  plain  of  Crucero,  covered  with  coarse  JS^ipa 
and  stunted  Cacti,  we  reached  a  little  shepherd's  hut,  called 
Choclari-pi£[a,  at  dusk  It  was  built  of  loose  stones,  with  a 
sheepskin  hung  across  the  doorway,  but  with  no  plaster  or 
mud  between  the  interstices  of  the  stones,  so  that  the 
piercingly  cold  wind  blew  right  through  the  hut^  The  poor 
Indian  &mily  were  kind  and  hospitable,  and  gave  us  plenty 
of  fresh  milk.  Next  morning  we  continued  the  journey 
along  the  same  plain,  with  the  snowy  peaks  of  the  Caravayan 
Andes  on  the  left,  and  the  glorious  nevada  of  Ananea 
ahead,  whence  rise  the  rivers  of  Azangaro  flowing  into  lake 
Titicaca,  and  of  Ynambari  finding  its  way  to  the  Atlantic* 
A  ride  of  twelve  miles  brought  us  to  a  hut  called  Acco-kunka 
(neck  of  sand),  at  the  foot  of  long  ridges  of  dark-coloured 
cliffs,  with  huge  boulders  of  rock  scattered  over  the  sides  of 
the  hills.     A  hard  white  frost  coTered  the  ground. 

At  Acco-kunka  I  met  a  red-faced  man,  about  fifty  years 
of  age,  who  gave  his  name  as  Don  Manuel  MarteL  He  said 
that  he  had  been  a  colonel,  and  had  suffered  persecution 
for  being  faithful  to  his  party ;  that  he  had  lost  much  money 
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in  the  .  cMcarilla  trade ;  and  that  he  was  now  making  tt 
clearing  in  the  forests  of  Caravaya,  for  the  purpose  of 
growing  sugar-cane.  He  talked  about  M.  Hasskarl,  the 
Dutch  agent,  who  was  employed  to  obtain  chinchona-plants 
in  1854,  under  his  assumed  name  of  Miiller;  said  that  he 
employed  an  agent  named  Clemente  Henriquez  to  collect 
the  plants ;  and  vowed  that  if  he,  or  any  one  else,  ever  again 
attempted  to  take  cascarUla  (chinchona)  plants  out  of  the 
country,  he  would  stir  up  the  people  to  seize  them  and  cut 
their  feet  off.  There  was  evidently  some  allusion  to  myself 
in  his  bluster ;  and  I  suspected,  what  afterwards  proved  to 
be  the  case,  that  Martel  had,  by  some  means,  got  information 
respecting  the  objects  of  my  journey,  and  was  desirous  of 
thwarting  them.  I  had  always  carefully  avoided  any  mention 
of  the  subject  since  leaving  Arequipa.  Martel  said  he  was 
going  to  buy  gold-dust  at  Poti,  so  I  soon  got  rid  of  him ; 
and,  passing  an  alpine  lake,  fiill  of  water-fowl,  we  bbgan  the 
descent  into  the  golden  valleys  of  Caravaya. 

On  the  left  a  black  cUff,  perpendicular,  and  fully  2000  feet 
high,  formed  one  side  of  the  descent,  and  the  space  on  its 
inner  side  was  occupied  by  a  small  glacier,  the  only  one  I 
have  ever  seen  in  the  Andes ;  whence  descends,  in  a  long 
waterfedl,  the  source  of  the  little  river  Huaccuyo,  which 
dashes  down  the  ravine.  For  the  first  thousand  feet  the 
vegetation  continues  to  be  of  a  lowly  alpine  character,  con- 
sisting of  coarse  grass  and  flowering  herbs,  chiefly  Compositce, 
of  which  there  were  several  SeneciaSy  'generally  with  yellow 
flowers,  a  gentian  with  violet-coloured  flowers,  a  BarUia  with 
a  yellow  flower,  a  little  Plantoffo,  and  a  Ranunculus.  As  we 
continued  the  descent,  the  scenery  increased  in  magnificence. 
The  polished  surfaces  of  the  perpendicular  cliffs  glittered 
here  and  there  with  foaming  torrents,  some  like  thin  lines 
of  thread,  others  broader  and  breaking  over  rocks,  others 
seeming  to  burst  out  t)f  the   fleecy  clouds;   while  jagged 
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black  peaks,  glittering  with  streaks  of  snow,  pierced  the 
mist  which  concealed  their  bases.  After  descending  for 
some  leagues  through  this  glorious  scenery,  the  path  at 
length  crossed  a  ridge,  and  brought  us  to  the  crest  of  the 
deep  and  narrow  ravine  of  Cuyo-cuyo. 

The  path  down  the  side  of  the  gorge  is  very  precipitous, 
through  a  succession  of  andeneriaf  or  terraced  gardens,  some 
abandoned,  and  others  planted  with  ocas  {Oxalis  ttiberoM), 
barley,  and  potatoes ;  the  upper  tiers  from  six  to  eight  feet 
wide,  but  gradually  becoming  broader.  Their  walled  sides  are 
thickly  clothed  with  Calceolarias,  Celsias,  Begonias,  a  large 
purple  Solanum,  and  a  profusion  of  ferns.  But  it  was  not 
until  reaching  the  little  village  in  the  bottom  of  the  hollow 
that  all  the  glories  of  the  scene  burst  upon  me.  The  river  of 
Sandia,  which  takes  its  rise  at  the  head  of  the  ravine,  flows 
by  the  village  of  Cuyo-cuyo,  bordered  by  ferns  and  wild 
flowers.  *  It  is  faced,  near  the  village,  with  fern-covered 
masonry,  and  is  crossed  by  several  stone  bridges  of  a  single 
arch.  Almost  immediately  on  either  side,  the  steep  preci- 
pitous mountains,  lined,  at  least  a  hundred  deep,  with  well- 
constructed  andenerioy  and  faced  with  stone,  rise  up  abruptly. 
In  several  places  a  cluster  of  cottages,  built  on  one  of  the 
terraces,  seemed  almost  to  be  hanging  in  the  air.  Above  all 
the  dark  rocks  shoot  up  into  snowy  peaks,  which  stood  out 
against  the  blue  sky.  A  most  lovely  scene,  but  very  sad, 
for  the  great  majority  of  those  carefully-constructed  terraces, 
eternal  monuments  of  the  beneficence  of  the  Incas,  are  now 
abandoned.  The  alcalde  of  Cuyo-cuyo  received  me  most 
hospitably.  In  the  early  morning  numbers  of  lambs  and 
young  llamas  were  playing  about  in  the  abandoned  terraced 
gardens  near  the  village.  Besides  Cuyo-cuyo,  there  are  two 
small  hamlets,  called  Muchucachi  and  SuIIauqui,  and  several 
scattered  huts  in  the  ravine,  the  population  of  which  is 
estimated  at  2000  souls. 
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In  the  morning  of  April  20th  I  rode  down  the  beautiful 
gorge  to  the  confluence  of  the  riyers  of  Sandia  and  Huaccuyo. 
After  this  junction  the  stream  becomes  a  roaring  torrent, 
dashing  over  huge  rocks,  and  descending  rapidly  down  the 
ravine  towards  Sandia.  On  both  sides  vast  masses  of  dark 
frowning  mountams  rear  themselves  up  for  thousands  of  feet, 
and  end  in  fiantastically  shaped  peaks,  som^  of  them  veiled 
by  thin  fleecy  clouds.  The  vegetation  rapidly  increased  in 
luxuriance  with  the  descent.  At  first  there  were  low  shrubs, 
such  as  Baccharis  odoratOy  Weinmannia  fagaroides,  &c. ;  which 
gradually  gave  place  to  trees  and  large  bushes ;  while  all  the 
way  firom  Cuyo-cuyo  there  were  masses  of  ferns  of  many  kinds. 
Begonias,  Calceolarias,  Lupins,  Salvias,  and  Celsiaa  Water- 
Mis  streamed  down  the  mountains  in  every  direction :  some 
in  a  white  sheet  of  continuous  foam  for  hundreds  of  feet, 
finally  seeming  to  plunge  into  huge  beds  of  ferns  and  flowers ; 
some  like  driven  spray ;  and  in  one  place  a  fall  of  water 
could  be  seen  between  two  peaks,  which  seemed  to  fall  into 
the  clouds  below. 

A  most  glorious  and  enchanting  scene,  allowing  little 
time  to  think  of  the  road,  which  was  very  bad,  and  in  many 
places  most  perilous.  In  its  best  parts  it  was  like  a  steep 
back-attic  staircase  after  an  earthquake.  Three  leagues  from 
Cuyo-cuyo  is  the  confluencje  of  the  torrent  of  ^STacorequi  with 
the  river  of  Sandia ;  and  after  this  point  maize  begins  to  be 
cultivated,  where  the  craggy  jutting  clifls  permit,  between 
the  river  and  the  mountains.  The  Indians  live  in  eyrie-like 
huts,  perched  at  great  heights,  here  and  there,  amongst  the 
maize  terraces.  The  village  of  Sandia  is  at  a  distance  of 
fifteen  mUes  from  Cuyo-cuyo,  down  this  ravine,  a  dilapidated 
little  place,  with  more  than  half  the  houses  roofless  and  in 
ruins.  It  is  built  along  the  banks  of  the  river,  and  has  a 
church  in  the  plaza.  The  mountains  rise  up  all  round  it, 
almost  perpendicularly,  forming  a  close  amphitheatre ;  and 
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in  two  places  glittering  cascades  foam  down  from  their  very 
summits,  into  the  bushes  on  a  level  with  the  town. 

The  descent  from  the  summit  of  the  pass  over  the  Cara- 
vayan  Andes  to  Sandia  is  very  considerable,  nearly  7000  feet 
in  thirty  miles,  from  an  arctic  to  a  sub-tropical  climate.  The 
height  of  Crucero  is  12,980  feet ;  of  the  pass  13,600  ;  of  Cuyo- 
cuyo  10,510 ;  arfd  of  Sandia  6930  feet  above  the  sea.^ 

The  four  mountains  closely  hemming  in  the  village  of 
Sandia  are  mount  Chicanaco,  which  is  beautified  by  a  splen- 
did  cascade ;  mount  Yianaco,  which  ends  in  two  fine  wooded 
peaks,  between  which  a  long  slender  thread  of  water  descends 
into  the  foliage  midway ;  mount  Camparacani,  on  the  other 
side  of  the  river,  which  rises  up  to  a  stupendous  height^ 
ending  in  a  jagged  rocky  peak ;  and  mount  Catasuyu,  whidh 
completes  the  circle,  rising  abruptly  above  the  church.  The 
name  of  Sandia  is  probably  a  corruption  of  the  Spanish  word 
sandilla,  the  first  settlers  having  mistaken  the  quantities  of 
gourds  which  grow  here  for  aandUlas  or  water-melons. 

When  I  arrived  in  Sandia  the  governor  was  absent  on  his 
estate ;  the  cura,  my  good  friend  Dr.  Guaycochea,  was  getting 
in  his  maize-harvest  on  his  land  near  Cuzco ;  and  the  prin- 
cipal remaining  inhabitants  were  the .  Juez  de  Paz,  Don 
Francisco  Farfan,  and  one  Don  Manuel  Mena,  who  was  drunk 
in  bed  when  I  arrived,  but  who  afterwards  received  me  very 
hospitably.  These  good  people  are,  in  manners  and  educa- 
tion, the  roughest  backwoodsmen,  much  too  fond  of  aguar- 
diente, and  addicted  to  chewing  coca  to  excess ;  but  they 
are  warm-hearted  and  neighbourly,  while  they  display  some 
energy  in  working  the  coffee  and  coca  estates  in  the  distant 
montaSa,  and  in  making  roads,  such  as  they  are,  from  these 
estates  to  Sandia.  The  richer  people  of  Sandia  all  have 
more  or  less  of  Indian  blood,  and  their  wives  and  daughters 
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are  unable  to  speak  any  language  but  Quichua ;  and  thus 
they  seem  to  be  more  closely  united  in  interests  and  feelings 
with  the  mass  of  the  population  than  in  any  other  part  of 
Peru.  The  Indians  of  the  district  of  Sandia  are  divided  into 
six  ajftttts  or  tribes,  besides  the  inhabitants  of  the  villages  of 
Sandia,  Cuyo-cuyo,  and  Patambuco.  These  ayllus  arc  estab- 
lished on  the  mountains  around  Sandia,  living  in  scattered 
huts,  some  cultivating  maize  and  potatoes,  others  raising 
barley  and  alfalfa  for  mules.  The  aylltis  are  called  Laque- 
que,  about  a  league  up  the  river,  on  the  right  bank ;  Cuyo- 
cuyo  (not  the  village),  behind  mount  Camparacani ;  Oruro, 
on  the  heights  below  Cuyo-cuyo  ;*  Quiaca  (not  the  village), 
near  Oruro ;  Quenequi,  about  a  league  down  the  river ;  and 
Apabuco,  behind  mount  Catasuyu.  The  population  of  the 
parish  of  Sandia  is  about  7000 ;  4000  in  Sandia  and  its  six 
ayUuSy  2000  in  the  village  and  ravine  of  Cuyo-cuyo,  and  1000 
in  Patambuco.  As  many  as  1000  souls  fell  victims  to  the 
dreadful  pestilence  of  1855,  which  raged  over  all  parts  of  the 
Andes  of  Peru.  Nearly  every  Indian  family,  besides  land 
near  Sandia,  owns  a  small  farm  of  coca  or  coflfee  down  in  the 
montaSa,  to  which  men,  women,  and  children  go  at  harvest- 
time.  As  in  all  parte  of  the  Andes,  so  in  the  Sandia  ravine, 
I  constantly  found  the  Indians  civil,  obliging,  and  respectful, 
always  saluting  with  an  "  Ave  Maria  Taytay ! "  and  a  touch 
of  the  hat  in  passing.  They  are  reserved  and  silent,  it  is 
true,  and  superficial  observers  take  this  for  stupidity.  Never 
was  there  a  greater  mistake :  their  skill  in  carving  and  all 
carpenter's  work,  in  painting  and  embroidery,  the  exquisite 
fabrics  they  weave  from  vicuiia-wool,  the  really  touching 
poetry  of  their  love-songs  and  yaravis^  the  traditional  histories 
of  their  ayUtis,  which  they  preserve  with  religious  care,  surely 
disprove  so  false  a  charge. 

The  houses  in  Sandia  are  the  merest  bams,  with  mud- 
walls,  and  roofs  which  let  the  water  in.     All  the  family  sleep 
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together  in  a  promiscnous  way ;  pigs  and  fowls  wandering 
oyer  the  floor  at  early  dawn.  The  Juez  de  Paz,  Francisco 
Farfan,  administers  justice  in  such  a  place  as  this,  lounging  on 
a  sort  of  mud-platform  at  one  end  of  the  room,  where  his  bed 
is  made  up,  while  the  culprit,  and  a  crowd  of  alcaldes  and 
spectators,  stand  before  him.  Every  one  chatters  at  the  same 
time  for  about  ten  minutes,  and  the  prisoner  is  sent  to 
the  lock-up.  The  Jueces  de  Paz  have  to  render  periodical 
ac(5ounts  of  all  their  cases,  attested  by  witnesses,  to  the  Juez 
de  Primera  Instancia  in  the  capital  of  the  province. 

While  upon  the  subject  of  these  local  authorities,  it  will 
be  well  to  give  an  account  of  the  powers  placed  in  their 
hands  by  the  Constitution  of  1856,  by  which  Peru  is  now 
governed;  both  because  the  measures  then  adopted  will, 
I  believe,  have  a  lasting  and  beneficial  effect  on  the  people, 
and  because  the  persons  so  vested  with  power  endeavoured 
to  display  their  patriotic  zeal  by  throwing  obstacles  in  my 
way.  By  this  constitution  it  was  provided  that  in  the  capital 
of  each  department  there  should  be  a  Junta  Departmental? 
the  members  of  which  should  be  elected  in  the  same  way 
and  with  the  same  qualifications  as  those  for  the  National 
Congress,  to  meet  every  year.  These  Juntas  were  to  deli- 
berate and  legislate  for  the  advancement  and  material  progress 
of  the  departments,  their  decrees  being  null  if  contrary  to  any 
law  of  Congress.  The  evident  objection  to  this  measure  is  its 
tendency  to  split  the  country  up  into  small  communities  with 
separate  interests,  which  has  always  proved  to  be  most 
disastrous  in  thinly-peopled  and  half-civilized  states.  This 
view  is  taken  in  a  very  able  article  on  the  constitution,  in  a 
periodiciil  published  at  Lima,  where  the  Juntas  Departmentales 
are  declared  to  be  the  initiation  of  a  system  of  "  federation," 
the  result  of  which  has  always  been  to  dismember  countries 
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into  so  many  small  depopulated  districts,  as  in  Mexico,  Central 
America,  New  Granada,  and  the  Argentine  Bepnblic,  intro- 
ducing civil  war,  anarchy^  and  dissolution.  The  writer  might 
now  add  the  dis-lJnited  States  of  North  America  also/ 

But  the  institutions  to  which  I  before  alluded,  as  having 
had  a  beneficial  effect,  are  the  Juntas  MtmieipalesJ^  which 
were  to  be  established  in  every  district  where  materials 
existed  to  form  them,  and  to  have  the  regulatioi\  of  the  local 
funds  and  improvements.  They  were  to  consist  of  the  most 
influential  citizens,  elected  by  their  fellow  townsmen,  and 
were  to  attend  to  local  interests,  have  charge  of  the  civic 
registers,  take  the  census,  &c  The  same  writer  speaks  of 
these  municipalities  in  terms  of  unqualified  praise,  and  says 
that  their  establishment  is  a  positive  good,  without  in  any 
way  promoting  a  federation  which  would  be  ruinous  to 
Peruvian  nationality.*  They  will  give  young  men  the  oppor- 
tunity of  becoming  acquainted  with  public  affairs,  teach  them 
habits  of  business,  and  gradually  train  them  for  more  impor- 
tant political  duties.  I  look  upon  these  institutions  as  one  of 
the  sources  of  hope  for  a  brighter  future  for  Peru ;  and  as 
long  as  they  show  activity,  whether  in  a  right  or  wrong 
direction,  they  must  be  productive  of  good.  The  habit  of 
taking  an  active  part  in  public  affairs  must  be  better  than 
the  torpor  and  indifference  which  formerly  prevailed.  I  saw 
several  signs  of  activity  in  these  Juntas  Mumcipales  during 
my  journey  bom  Puno.  At  Lampa  they  were  actively 
engaged  in  an  endeavour  to  re-establish  a  manufactory  of 
glazed  tiles  in  that  town ;  in  Azangaro  they  were  collecting 
subscriptions  for  a  bridge  across  the  river,  to  which  one  of 
their  body  had  contributed  half  the  required  sum ;  and  in 


*  The  Juntas  DevartmerUales  have 
since  been  aboli^hcu  by  tlio  Reformed 
Constitution,  promulgated  in  Nov. 
1860.  Up  to  May.  18(>0,  Gen.  Castilla, 
the  President,   hod   never   permitted 


them  to  meet 

*  Titulo  15.  9.  114. 

^  La  Revista  de  Lima,  tom.  i.  p. 
159-60.  Nov.  15,  1859.  An  article 
hv  G.  A.  Flores. 


224  COLLECTION  OP  PLANTS  OPPOSED.      Chap.  XHI. 

Sandia  they  were  drawing  up  a  report  on  the  state  of  the  roada^ 
with  an  estimate  of  the  sum  required  for  their  thorough 
repair  and  bridging.  I  was  happy  to  be  able  to  assist  the 
Sandia  Municipality,  by  preparing  a  map  for  them,  to  illus- 
trate their  report.  The  Juntas  Municipales  of  Sandia  and 
Quiaca  also,  especially  the  latter,  took  measures  to  prevent 
me  from  procuring  a  supply  of  chinchona-plants  or  seeds^ 
influenced  by  motives  which  exposed  their  ignorance  of 
political  economy,  while  it  displayed  their  activity  and 
patriotic  zeal. 

Ill  Sandia  the  municipal  body  consists  of  the  Alcalde  Muni- 
cipal, who  presides,  the  Teniente  Alcalde,  the  Syndic,  two 
Judges  of  the  Peace,  three  Regidores,  one  of  whom  is  Don 
Manuel  Mena,  and  a  Secretary. 

My  original  plan  had  been  to  examine  the  chinchona  forests 
during  this  month,  make  as  many  meteorological  and  other 
observations  as  was  possible,  and  perhaps  send  down  a  small 
collection  of  plants  to  the  coast ;  but  to  make  the  principal 
collection  of  plants  and  seeds  in  August,  the  month  when  the 
seeds  of  C.  CdUsaya  are  ripe.  I  had  not,  however,  been  two 
days  in  Sandia  before  I  discovered  that  Martel  had  already 
written  to  several  of  the  inhabitants,  urging  them  to  prevent 
me  frx)m  taking  chinchona  plants  or  seeds  out  of  the  country, 
and  to  bring  the  matter  before  the  Junta  Municipal  of  the 
district.  I  heard  also  that  he  was  busying  himself  in  the 
same  way  in  other  villages  bordering  on  the  chinchona  forests. 
My  mission  was  becoming  the  talk  of  the  whole  country ;  and 
I  at  once  saw  that  my  only  chance  of  success  was  to  commence 
the  work  of  collecting  plants  without  a  moment's  delay,  and, 
if  possible,  anticipate  any  measures  which  might  be  taken  to 
thwart  my  designs. 

It  was  at  Sandia  that  it  became  necessary  to  make  final 
preparations  for  a  journey  into  the  forests,  for  beyond  this 
point   the   possibility  of  procuring   supphes  of  any  kind  is 


Chap.  XIII.  CLIMATE  OF  SANDIA.  225 

very  donbtfuL  I  here  laid  in  a  stock  of  bread  to  last  for 
about  a  month,  which  was  toasted  in  the  oven  belonging  to 
the  cura,  the  only  one  in  the  place,  and  which,  together  with 
some  chocolate  and  cheese,  formed  the  provisions  for  my%elf 
and  the  gardener.  I  then  persuaded  the  judge  to  order 
the  alcaldes  of  four  of  the  ayUiiS  to  procure  four  Indians  and 
two  cargo-mules,  the  Indians  to  bring  their  own  provisions 
with  them,  for  which  I  advanced  them  money.  After  consider- 
able delays  my  little  expedition  was  ready  to  start,  consisting 
of  myself^  Mr.  Weir  the  gardener,  Pablo  Sevallos  the  mestizo, 
four  Indians,  and  two  mules.  The  supplies  and  provisions 
were  packed  in  six  leathern  bags,  containing  tea  and  sugar, 
chocolate,  toasted  bread,  cheese,  candles,  concentrated  beef- 
tea,  changes  of  clothes,  instruments,  powder  and  shot^  besides 
a  tenty  an  air-bed,  gutta-percha  robes,  ponchos,  a  wood-knife 
and  trowel,  and  maize  and  salt  meat  for  Pablo  and  the  In- 
dians.   It  took  several  days  to  complete  these  preparations. 

The  climate  of  Sandia,  at  this  time  of  the  year,  is  exceed- 
ingly agreeable,  the  days  being  fine  and  clear  imtil  late  in 
the  afternoon,  and  not  too  hot.  The  prevailing  wind  blows 
up  the  ravine  from  the  north-east,  being  the  trade  which 
comes  across  the  vast  forest-covered  plains  of  the  interior. 
It  is  this  warm  trade-wind  which  produces  a  much  milder 
climate  and  more  tropical  vegetation  in  Cuyo-cuyo  than  in 
Arequipa,  though  the  former  place  is  three  thousand  feet 
higher  than  the  latter.  In  Sandia,  just  after  sunset^  it  feels 
rather  chiUy,  and  during  the  middle  of  the  day  the  sun  is  ex- 
ceedingly hot  Light  clouds  generally  hang  about  the  highest 
peaks.  The  variety  of  most  beautiful  and  graceful  ferns  on 
the  walls  of  the  houses,  and  near  the  banks  of  the  river,  is 
endless. 

I  had  the  satisfaction  of  seeing,  in  the  house  of  Don  Manuel 
Mena,  before  leaving  Sandia,  a  bundle  of  small  branches  of 
the  ychu  cascarilla  (C.   Caliaaya,  var,   ^  Josephiana),  with 
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leaves  and  flowers,  which  had  been  collected  as  a  tonic  medi- 
cine for  a  little  daughter  of  my  host 

On  the  24th  of  April,  late  in  the  afternoon,  we  left  Sandia, 
and  reached  the  tambo,  or  travellers'  hut,  called  Cahuan- 
ehaca,  before  dark.  The  road  leads  down  the  ravine,  along 
narrow  ledges  overhanging  the  river,  which  dashes  furiously 
along,  in  most  places  between  perpendicular  cliffs.  The 
path  is  very  narrow  and  dangerous,  but  the  scenery  is 
superb,  and  the  vegetation  becomes  richer  and  more  tropical 
at  every  league  of  the  descent 

One  of  the  Indians  traitorously  fled  on  the  first  day,  and 
my  party  was  thus  reduced  to  three,  who  were  barely  able 
to  carry  the  necessary  provisions.  These  three  men  proved 
faithful  and  willing  fellow-labourers.  Their  names  were 
Andres  Vilca  of  the  Oruro  Ai/Uu,  Julian  Ccuri  of  Cuyo-cuyo, 
and  Santos  Quispi  of  Apabuco.  They  were  fine-looking  young 
fellows,  wearing  their  hair  in  long  plaits  down  their  backs, 
coarse  canvas  trousers  and  shirts.  They  carry  tlie  cargos  in 
large  cloths  tied  in  bundles,  and  placed  in  other  cloths,  which 
are  passed  over  one  shoulder  and  tied  across  the  chest,  called 
ocepis.  They  stoop  forward  and  step  out  at  a  great  rate ;  and 
it  is  in  this  way  that  Indians  carry  their  burdens  along  the 
roads,  and  women  their  children,  throughout  Peru.  The 
tambo  of  Cahuan-chaca  is  a  shed,  with  one  side  open,  and  we 
slept  in  company  with  tliree  Indians  and  a  woman  on  their 
way  to  get  in  a  coca-harvest  in  the  Ilatun-yunca,  who  were 
living  very  well  on  salt  mutton,  eggs,  and  potatoes. 

The  river  rushing  down  the  valley  winds  along  the  small 
breadth  of  level  land,  striking  first  against  the  precipitous 
cliffs  on  one  side,  and  then  sweeping  over  to  the  other,  so 
that  a  road  in  the  bottom  of  the  valley  would  require  a  bridge 
at  almost  every  hundred  yards.  It  has,  therefore,  been 
neoesstiry  U)  excavate  a  path  in  the  sides  of  the  mountains, 
high  aliove  the  river,  which  in  some  places  has  a  breadtli  of 
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three  feet  only,  with  a  perpendicular  cliff  on  one  side,  and  a 
precipice  six  or  seven  hundred  feet  deep  on  the  other  ;  while, 
in  others,  it  zigzags  down  amongst  loose  stones,  where  one 
false  step  would  be  immediate  destruction.  But  the  scenery 
continued  to  increase  in  beauty,  and  the  cascades  were  really 
splendid: — 

"  A  land  of  streams !  some,  like  a  downward  smoke, 
Slow-dropping  veils  of  thinnest  lawn,  did  go ; 
And  some  thro'  wavering  lights  and  shadows  broke, 
Rolling  a  slumbrous  sheet  of  foam  below." 

The  river  dashed  noisily  through  the  centre  of  the  gorge, 
and  the  masses  of  green  on  either  side  were  toned  down  by 
many  flowers  in  large  patches,  bright  purple  Lamamdrcey 
orange  Casmey  and  scarlet  Salvioe,  I  also  saw  an  Indigofera 
growing  in  this  part  of  the  ravine. 

A  mile  from  the  hut  of  Cahuan-chaca  is  the  confluence  of 
the  river  Huascaray ;  and  a  league  lower  down  is  the  little 
shed  or  tambo  of  Cancallani.  Here  bamboos  and  tree-ferns 
first  appear,  and  coca  is  cultivated  in  terraces  which  are 
fringed  with  coffee-plants,  with  their  rich  green  foliage  and 
crimson  berries.  I  observed  that  the  huts  in  the  middle  of 
these  patches  of  coca  or  maize  had  no  doors,  showing  the  con- 
fidence of  the  inmates  in  the  honesty  of  the  numerous  passers- 
by,  who  go  to  and  fro  between  Sandia  and  the  more  distant 
coca  estates.'  I  passed  the  estate  of  Chayllabamba,  with 
terraces  of  coca  at  least  fifty  deep,  up  the  sides  of  the  moun- 


'*  The  same  was  once  the  case  all 
over  Peru,  in  the  good  old  days  of  the 
Incaa,  as  we  know  from  the  curious 
dying  confession  of  the  last  of  the 
cim<iueTor8,  Marcio  Serrj\  do  Lejosama, 
addressed  to  Philip  11.,  a.d.  1589. 

**  Your  Majesty  must  understand  tliat 
my  reason  fur  making  tliis  Htatement 
is  to  relieve  my  conscience,  for  we 
Iwve  derttroyed  tlio  government  of  this 
people  by  our  bad  example.  Crimes 
were  once  so  little  known  among  them, 
that  an  Indian  with  100,000  pieces  of 


gold  and  silver  in  his  house  left  it 
open,  only  placing  a  little  stick  across 
the  door,  as  a  sign  that  the  master 
was  out,  and  nobody  went  in.  But 
when  they  saw  that  we  phice<l  locks 
in  our  doors,  they  understoixl  tliat  it 
was  from  fear  of  tlieft ;  and  when  they 
saw  that  wo  had  thieves  amongst  us, 
they  thought  little  of  us;  but  now 
these  natives,  through  our  l>ad  example, 
have  come  to  such  a  jxiss  that  no  crime 
is  unknown  to  them." — CdUincha,  lib. 
i.  cap.  15,  p.  98. 

Q  2 
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tains ;  and  Asalay,  a  coffee  estate,  with  groves  of  orange  and 
chirimoyartrees,  the  extreme  point  reached  by  M.  Hasskarl, 
the  Dutch  collector,  in  1854.  At  the  confluence  of  the  rivers 
Asalay  and  Sandia  perpendicular  cliffs  rise  abruptly  from  the 
valley  to  a  stupendous  height  on  both  sides,  and  the  path 
winds  up  in  a  serpentine  slippery  staircase,  to  creep  along  the 
edge  of  the  steep  grassy  slopes  or  pajanaleSy  fer  above  the 
tropical  vegetation  of  the  ravine.  Winding  along  this  path, 
we  came  to  the  tarnho  of  Paccay-samana,  on  the  grassy 
pajoTial,  the  mountains  rising  up  on  the  opposite  side  of  the 
ravine  only  about  sixty  yards  distant ;  yet  the  river,  in  the 
bottom  of  the  gorge,  was  many  hundreds  of  feet  below.  There 
were  thickets  with  masses  of  bright  flowers  in  the  gullies, 
and  glorious  cascades  shimmering  in  the  sunlight  on  the 
opposite  mountain-sides. 

It  was  at  this  spot  that  we  first  encountered  chinchona- 
plants.  A  number  of  young  plants  of  C.  CatuayOy  var.  /3 
Josephiana,  were  growing  by  the  side  of  the  road,  with  their 
exquisite  roseate  flowers,  and  rich  green  leaves  with  crimson 
veins.  The  rock  is  a  metamorphic  slate,  unfossiliferous, 
slightly  micaceous,  and  ferruginous,  with  quartz  occurring 
here  and  there:  the  soil  a  stiff  brown  loam.  Above  the 
tambo  there  was  a  small  thicket  of  gaultherias,  called  ccarani 
in  Quichua,  and  MelastomaceaB  with  bright  purple  flowers 
(Lasiandra  fontanmana),  in  a  shallow  gully,  surrounded  by 
the  rich  broad-bladed  grass  of  the  pajonal.  Here  there  were 
some  fine  plants  of  the  chinchona  named  by  Dr.  Weddell 
C,  Caravayensia ;  and  further  on  more  plants  of  (7.  JosephianOj 
called  ychu  cascarilla  by  the  natives.  The  height  of  this 
spot  is  5420  feet  above  the  sea.  A  tree-fern  and  many 
Trichomanea  were  growing  with  the  chinchonaD.  Paccay- 
samana  is  sixteen  miles  from  Sandia. 

Animal  life  did  not  appear  to  be  very  abundant  There 
were  plenty  of  large  doves,  some  ducks  near  the  river,  and 
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a  brilliant  woodpecker.  I  also  saw  great  numbers  of  large 
swallow-tailed  butterflies,  purple  with  light-blue  spots  on  the 
upper  wings ;  and  others  with  white  upper  wings  edged  with 
jet  black  and  rows  of  white  spots,  the  lower  wings  orange. 

Beyond  Paccay-samana  there  were  several  more  plants  of 
(7.  Josephiana,  rising  out  of  masses  of  maiden-hair  and  Poly- 
podia. After  following  the  edge  of  the  pajonal  for  about  a 
mile,  we  descended  by  a  precipitous  zigzag  path  and  crossed 
over  the  river  Pulluma,  at  its  confluence  with  the  Sandia. 
Here  the  road  to  the  Hatim-yunca  or  Valle  Grande  branches 
off  up  the  mountain  of  Bamas-pata,  while  our  way  continued 
down  the  ravine.  The  scenery  is  here  remarkably  beautiful. 
Lofty  mountains,  with  their  bright  cascades,  are  clothed  to 
their  summits  with  rich  grass,  while  their  gullies  are  filled 
with  flowering  trees  and  shrubs.  Half-way  up,  in  many 
directions,  the  stone  terraces  of  coca  rise  tier  above  tier, 
fringed  with  ferns  and  begonias,  and  filled  with  the  delicate 
coloured  green  coca-branches,  diversified  occasionally  by  the 
darker  hues  of  the  coffee.  The  ravine  is  filled  with  masses  of 
purple  Melastomaceae,  and  the  river  is  fringed  with  tree-ferns, 
plantains,  and  bamboos. 

This  purple  Melastomacea  {Lasiandra  fontanmand),  called 
in  Quichua  panti-pantiy  in  the  brilliancy  and  abundance  of  its 
flowers,  bears  the  same  relation  to  this  part  of  the  Peruvian 
Andes  as  the  rhododendron  does  to  the  Himalayas.  The 
effect  in  masses  is  much  the  same,  but  the  Lasiandra  appears 
to  me  to  be  a  more  graceful  and  delicate  tree,  with  a  more 
beautiful  flower.  In  this  ravine  we  have  the  shrub  chinchona) 
on  the  high  grassy  slopes,  perhaps  the  finest  coffee  in  the 
world  near  the  banks  of  the  river,  and  a  little  galium  by  the 
road-side — all  chinchonaceous  plants. 

At  noon  on  April  26th  we  rested  in  the  tarabo  of  Ypara, 
in  the  centre  of  coca  cultivation,  and  in  the  afternoon, 
crossing  the  river  by  a  wooden  bridge,  we  had  to  travel  along 
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the  skirts  of  the  mountains,  at  a  considerable  height,  in  the 
region  of  the  pajonales.  No  gullies  or  large  cascades  cut  up 
the  face  of  these  mountains,  which  were  entirely  exposed 
to  the  fuU  glare  of  the  sun,  and  here,  though  there  was  a 
profusion  of  purple  Melastomacese  in  some  of  the  shallow  in- 
dentations, there  were  no  chinchonsB.  Towards  evening  we 
came  to  a  lofty  spur  of  the  mountain,  called  Estanqui,  at  a 
great  height  above  the  ravine,  whence  there  was  a  most 
extensive  view.  To  the  left  was  the  valley  of  Sandia, 
with  little  coca-farms  nestling  in  all  the  sheltered  gullies ; 
and  I  could  just  make  out  the  boys  and  girls  far  far  below, 
like  specks,  busy  with  the  coca-leaves  in  the  drying-yards. 
In  front  there  was  a  distant  view  of  the  liills  in  the  direction 
of  San  Juan  del  Oro,  covered  with  virgin  forest ;  while  at  our 
feet^  and  a  thousand  feet  below  us,  was  the  confluence  of  the 
rivers  Sandia,  Llaypuni,  and  Huari-huari,  which  unite  to 
form  the  great  river  Ynambari. 

It  was  my  intention,  after  marking  down  all  the  eligible 
plants  of  the  shrubby  Calisaya,  to  be  taken  up  on  our  return, 
to  make  for  the  forest-covered  valley  of  Tambopata,  which 
is  full  of  chinchona-trees ;  and  I  therefore  left  the  ravine 
of  the  Sandia  river  at  tliis  point,  and,  by  a  rapid  descent, 
went  down  from  the  grassy  uplands  to  a  region  of  tropi(*al 
forest,  full  of  palms  and  tree-ferns.  We  thus  reached  the 
bunks  of  the  Huari-huari.  This  river  flows  through  a  deep 
and  very  narrow  ravine,  lined  with  forest,  for  about  500  feet, 
above  which  rise  grassy  mountains  to  an  immense  height 
Thou^rh  only  30  fe(»t  across,  and  confined  by  dark  polished 
rocks,  the  Huari-huari  is  very  deep,  and  decidedly  a  more 
imi)ortant  stream  than  the  Sandia,  at  their  junction. 

We  established  ourselves  under  a  rock,  where  there  was 
no  room  to  pitch  the  tent,  and  thus  our  first  night  of  camping 
out  coninu^nceil,  for  previously  we  had  ^Jlept  in  the  road-side 
tamboH.     The  ludians  carried  little  earthen  |K)ts  for  cooking. 
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in  their  ccepisy  and  got  up  a  fire  of  dry  sticks  with  great 
rapidity.  I  had  a  delicious  bath  in  the  river,  where  the  tall 
forest  trees  overshadowed  the  water  on  either  side.  At 
night  the  moon  streamed  its  floods  of  light  over  the  forest, 
and  the  brilliant  sparks  from  myriads  of  fire-flies  shone 
from  the  trees  in  every  direction  up  the  side  of  the  opposite 
mountain ;  but  in  the  early  morning  the  sky  clouded  over, 
and  a  heavy  drizzling  rain  began  to  fall,  which  prevented 
sleep,  and  made  us  wish  for  day. 

From  this  encampment  our  way  led  up  the  precipitous 
sides  of  the  mountain,  to  the  grassy  pajonales  which  divide 
the  valleys  of  Sandia  and  Tambopata ;  but  I  will  here  halt 
awhile  to  give  a  brief  account  of  the  cultivation  of  that  plant, 
of  which  we  had  lately  seen  so  much,  and  which  enabled 
me  to  ascend  the  mighty  passes  of  the  Andes  on  foot  with 
ease  and  comfort — the  strength-giving,  invigorating  coca. 

A  general  geographical  description  of  all  this  country  has 
been  given  in  the  preceding  chapter. 

During  my  stay  at  Sandia  the  indications  of  the  ther-^ 
mometer  were  as  follows,  between  the  20th  and  25th  of 
April : — 

Mean  temperature      63f' 

Minimum  tcmi)erature  at  night        ..  50^ 

Highest  observed        65 

Lowest        47 

iUngo 18 
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CX)CA-CULTIVATION. 


The  coca-leaf  is  the  great  source  of  comfort  and  enjoyment 
to  the  PeruTian  Indian ;  it  is  to  him  what  betel  is  to  the 
Hindoo,  kava  to  the  South  Sea  Islander,  and  tobacco  to 
the  rest  of  mankind ;  but  its  use  produces  invigorating 
effects  which  are  not  possessed  by  the  other  stimulants. 
From  the  most  ancient  times  the  Peruvians  have  used 
this  beloved  lea^  and  they  still  look  upon  it  with  feelings 
of  superstitious  veneration.  In  the  time  of  the  Incas  it  was 
sacrificed  to  the  Sun,  the  Huillac  Umu  or  high  priest  chew- 
ing the  leaf  during  the  ceremony ;  and,  before  the  arrival 
of  the  Spaniards,  it  was  used,  as  the  cacao  in  Mexico,  instead 
of  money.  After  the  conquest,  although  its  virtues  were 
extolled  by  the  Inca  Garcilasso  de  la  Vega,^  and  by  the 
Jesuit  Acosta,^  some  fanatics  proposed  to  proscribe  its  use, 
and  to  root  up  the  plants,  because  they  had  been  used  in  the 
ancient  superstitions,  and  because  its  cultivation  took  away 
the  Indians  from  other  work.  The  second  council  of  Lima, 
consisting  of  bishops  from  all  parts  of  South  America,  con- 
demned the  use  of  coca  in  1569  because  it  was  a  "  useless 
and  pernicious  leaf,  and  on  account  of  the  belief  stated  to  be 
entertained  by  the  Indians  that  the  habit  of  chewing  coca 
gave  them  strength,  which  is  an  illusion  of  the  devil."^ 

In  speaking  of  the  strength  the  coca  gives  to  those  who 


»  G.  do  la  Vega,  Com.  Real.  i.  lib. 
viii.  Clip.  15. 

•  AroHta^  lib.  iv.  cji{».  22,  wIuj  cuiiiiot 
u^ec  witli  thiwc>  who  believe  ito  ny 


{mttnl  virtucH  to  be  the  eiToetif  of  inw- 
giiiution. 
•^  r«y/tt/<i,  18  Get.  15Gi>. 
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chew  it,  Garcilasso  de  la  Yega  relates  the  following  anecdote. 
"  I  remember  a  story  which  I  heard  in  my  native  land  of 
Pern,  of  a  gentleman  of  rank  and  honour,  named  Bodrigo 
Pantoja,  who,  travelling  from  Cuzco  to  Bimac  (Lima),  met  a 
poor  Spaniard  (for  there  are  poor  people  there  as  well  as 
here)  who  was  going  on  foot,  with  a  little  girl  aged  two  years 
on  his  back.  The  man  was  known  to  Pantoja,  and  they  thus 
conversed.  *Why  do  you  go  laden  thus?*  said  the  knight. 
The  poor  man  answered  that  he  was  unable  to  hire  an  Indian 
to  carry  the  child,  and  for  that  reason  he  carried  it  himsel£ 
While  he  spoke  Pantoja  looked  in  his  mouth,  and  saw  that  it 
was  full  of  coca ;  and,  as  the  Spaniards  abominate  all  that 
the  Indians  eat  and  drink,  as  though  it  savoured  of  idolatry, 
particularly  the  chewing  of  coca,  which  seems  to  them  a  low' 
and  vile  habit,  he  said,  '  It  may  be  as  you  say,  but  why  do 
you  eat  coca  like  an  Indian,  a  thing  so  hateful  to  Spaniards  ?' 
The  man  answered, '  In  truth,  my  lord,  I  detest  it  as  much  as 
any  one,  but  necessity  obb'ges  me  to  imitate  the  Indians,  and 
keep  coca  in  my  mouth ;  for  I  would  have  you  to  know  that, 
if  I  did  not  do  so,  I  could  not  carry  this  burden  ;  while  the 
coca  gives  me  su£Scient  strength  to  endure  the  fatigue.'  Pan- 
toja was  astonished  to  hear  this,  and  told  the  story  wherever 
he  went ;  and  from  that  time  credit  was  giving  to  the  Indians 
for  using  coca  from  necessity,  and  not  from  vicious  gluttony." 
The  Spanish  Government  interfered  with  the  cultivation 
from  more  worthy  motives,  and  mitaa  of  Indians,  for  the 
purpose  of  collecting  coca-leaves,  were  forbidden  in  1569, 
owing  to  the  reputed  unhealthiness  of  the  valleys.*  Finally 
Don  Francisco  Toledo,  viceroy  of  Peru,  permitted  the  culti- 
vation with  voluntary  labour,  on  condition  that  the  Indians 
were  well  paid,  and  that  care  was  taken  of  their  healths. 
This  most  prolific  of  Peruvian  legislators  issued  no  less  than 


*  Sclorzano,  FoliL  Ind.,  lib.  ii.  cap.  10,  ixuoted  by  Uiiauuo. 
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seventy  ordenamas  on  this  subject  alone,  between  the  yean 
1570  and  1574.  Coca  has  always  been  one  of  the  most 
valuable  articles  of  commerce  in  Peru,  and  it  is  used  by 
about  8,000,000  of  the  human  race. 

The  coca-plant  {Erythoxyhn  cocaf  is  cultivated  between 
5000  and  6000  feet  above  the  level  of  the  sea,  in  the  warm 
valleys  of  the  eastern  slopes  of  the  Andes,  where  almost  the 
only  variation  of  climate  is  from  wet  to  dry,  where  frost  is 
unknown,  and  where  it  rains  more  or  less  every  .month  in  the 
year.  It  is  a  shrub  from  four  to  six  feet  high,  with  lichens, 
called  laeco  in  Quichua,  usually  growing  on  the  older  trunks. 
The  branches  are  straight  and  alternate;  leaves  alternate 
and  entire,  in  form  and  size  like  tea-leaves ;  flowers  solitary 
with  a  small  yellowish-white  corolla  in  five  petals,  ten  fila- 
ments the  length  of  the  corolla,  anthers  heart-shaped,  and 
three  pistils. 

Sowing  is  commenced  in  December  and  January,  when  the 
rains  begin,  whichcontinue  until  April.  The  seeds  are  spread 
on  the  surface  of  the  soil  in  a  small  nursery  or  raising-ground 
called  (dmaciffa,  over  which  there  is  generally  a  thatch  roof 
(hiuuichi).  At  the  end  of  about  a  fortnight  they  come  up  ; 
the  young  plants  being  continually  watered,  and  protected 
from  the  sun  by  the  htumchi.  The  following  year  they  are 
transplanted  to  a  soil  specially  prepared  by  thorough  weeding, 
and  breaking  up  the  clods  very  fine  by  hand ;  often  in  ter- 
races only  affording  room  for  a  single  row  of  plants,  up  the 
sides  of  the  mountains,  which  are  kept  up  by  small  stone  walls. 
The  plants  are  generally  placed  in  square  holes  called  cupi, 
a  foot  deep,  with  stones  on  the  sides  to  prevent  the  earth 
from  falling  in.     Three  or  four  are  planted  in  each  hole,  and 


^  J.  do  Jusaieu  was  the  first  botanist 
wlio  Koiit  specimens  of  axai  to  Europe, 
ill  175(>. 

Dr.  WetMell  su^|:;ests  that  tlie  word 
comes  fr(im  the  Aymara  kftoka,  a  trcx^>, 


i..o.  the  tree  par  exoellenee,  like  yerlnt, 
the  plant  of  l*aruguay.  The  Inea 
historian  («tircilas0O,  however,  »\nA\» 
the  word  cuca. 
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grow  up  together.  In  Caravaya  and  BoKvia  the  soil  in  which 
the  coca  grows  is  composed  of  a  blackish  clay,  formed  irom 
the  decomposition  of  the  schists,  which  form  the  principal 
geological  features  of  the  mountains.  On  level  ground  the 
plants  are  placed  in  furrows  called  itaehoSy  separated  by  little 
walls  of  earth  umacJias,  at  the  foot  of  each  of  which  a  row  of 
plants  is  placed ;  but  this  is  a  modem  innovation,  the  terrace 
cultivation  being  the  most  ancient.  At  the  end  of  eighteen 
months  the  plants  yield  their  first  harvest,  and  continue  to 
yield  for  upwards  of  forty  years.  The  first  harvest  is  called 
quita  cahcn,  and  the  leaves  are  then  picked  very  carefully, 
one  by  one,  to  avoid  disturbing  the  roots  of  the  young  tender 
plants.  The  following  harvests  are  called  rnitta  ("  time  "  or 
^'season"),  and  take  place  three  times  and  even  four  times 
in  the  year.  The  most  abundant  harvest  takes  place  in 
March,  immediately  after  the  rains ;  the  worst  at  the  end  of 
June,  called  the  miUa  de  San  Juan.  The  third,  called  mitta 
de  ScmtoBy  is  in  October  or  November.  With  plenty  of 
watering,  forty  days  suffice  to  cover  the  plants  with  leaves 
afresh.  It  is  necessary  to  weed  the  ground  very  carefully, 
especially  while  the  plants  are  young,  and  the  harvest  is 
gathered  by  women  and  children. 

The  green  leaves,  called  matu,  are  deposited  in  a  piece  of 
cloth  which  each  picker  carries,  and  are  then  spread  out  in 
the  drying-yard,  called  mattircaneha,  and  carefully  dried  in 
the  sun.  The  dried  leaf  is  called  coca.  The  drying-yard  is 
formed  of  slate-flags,  called  pizarra  ;  and,  when  the  leaves 
are  thoroughly  dry,  they  are  sewn  up  in  cestoB  or  sacks  made 
of  banana-leaves,  of  twenty  pounds  each,  strengthened  by  an 
exterior  covering  of  layeta  or  cloth.*  They  are  also  packed 
in  tamhcres  of  fifty  pounds  each,  pressed  tightly  down.    Dr. 


^  The  ceHto  of  coca  selltf  at  8  dollun  iti  Saudiu.      In  Iluauuco  it  id  5  dolltirs 
the  urroba  of  25  Ibe. 
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Poeppig  reckoned  the  profits  of  a  coca-farm  to  be  forty-five 
per  cent. 

The  harvest  is  greatest  in  a  hot  moist  situation  ;  but  the 
leaf  generally  considered  the  best  flavoured  by  consumers, 
grows  in  drier  parte,  on  the  sides  of  hills.  The  greatest  care 
is  required  in  the  drying ;  for  too  much  sun  causes  the  leaves 
to  dry  up  and  lose  their  flavour,  wliile,  if  packed  up  moist, 
they  become  fetid.  They  are  generally  exposed  to  the  sun 
in  thin  layers. 

Acosta  says  that  in  lus  time  the  trade  in  coca  at  Potosi 
was  worth  600,000  dollars  annually ;  and  that  in  1583  the  In- 
dians consumed.100,000  cestos  of  coca,  worth  2J  dollars  each 
in  Guzco,  and  4  dollars  in  Potosi.  In  1591  ^  an  excise  of  5  per 
cent  was  imposed  on  coca ;  and  in  the  years  1746  and  1750 
this  duty  yielded  800  and  500  dollars  respectively,  from 
Caravaya  alone.  Between  1785  and  1795  the  coca  traffic 
was  calculated  at  1,207,430  dollars  in  tlie  Peruvian  viceroy- 
alty ;  and,  including  that  of  Buenos  Ayres,  2,641,487  dollars. 

In  the  district  of  Sandia,  in  Caravaya,  there  are  two  kinds 
of  coca,  that  of  Ypara  and  that  of  Ilatun-yunca,  which  has  a 
larger  leaf.  The  yield  is  45,000  cestos  a  year.  In  the  yun- 
gus  of  La  Paz,  in  Bolivia,  the  yield  is  about  400,000  cestos. 
The  coca-trade  is  a  government  monopoly  in  Bolivia,  the 
state  reserving  the  right  of  purchasing  from  the  grower,  and 
reselling  to  the  consumer.  This  right  is  generally  farmed  out 
to  the  highest  bidder.  In  1850  the  coca-duty  yielded  200,000 
dollars  to  the  Bolivian  revenue. 

The  approximate  annual  produce  of  coca  in  Peru  is  about 
15,000,000  lbs.,"  the  average  yield  being  about  800  lbs.  an 
acre.  More  than  10,000,000  lbs.  are  produced  annually  in 
Bolivia,   accortling  to  Dr.  Booth  of  La  Paz ;   so  that  the 


'  IlttiMtrt  of  the  Priiicx'  of  EtMjuihichc. 
^  r(K.>|>pig  calculaittf  the*  yield  of  liuuiiuco  at  500,000  llw. 
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annual  yield  of  coca  throughout  South  America,*  including 
Peru,  Bolivia,  Ecuador,  and  Pasto,  may  be  estimated  at  more 
than  30,000,000  lbs.  At  Tacna  the  tarnhor  of  50  lbs.  is  worth 
9  to  12  dollars,  the  fluctuations  in  price  being  caused  by 
the  perishable  nature  of  the  article,  which  cannot  be  kept 
in  stock  for  any  length  of  time.  The  average  duration  of 
coca  in  a  sound  state,  on  the  coast,  is  about  five  months,  after 
which  time  it  is  said  to  lose  flavour,  and  is  rejected  by  the 
Indians  as  worthless. 

The  reliance  on  the  extraordinary  virtues  of  the  coca-leaf, 
amongst  the  Peruvian  Indians,  is  so  strong,  that,  in  the 
Huanuco  province,  they  believe  that,  if  a  dying  man  can  taste 
a  leaf  placed  on  his  tongue,  it  is  a  sure  sign  of  his  future  hap- 
piness.' 

No  Indian  is  without  his  chispa  or  coca-bag,  made  of  liar 
ma-cloth,  dyed  red  and  blue  in  patterns,  with  woollen  tassels 
hanging  from  it.  He  carries  it  over  one  shoulder,  suspended 
at  his  side ;  and,  in  taking  coca,  he  sits  down,  puts  his 
chu9pa  before  him,  and  places  the  leaves  in  his  mouth  one 
by  one,  chewing  and  turning  them  till  he  forms  a  ball.  He 
then  applies  a  small  quantity  of  carbonate  of  potash,  pre- 
pared by  burning  the  stalk  of  the  quinoa-plant,  and  mixing 
the  ashes  with  lime  and  water ;  thus  forming  cakes  called 
UiptCL,  which  are  dried  for  use,  and  also  kept  in  the  chuBfpa} 
This  operation  is  called  acuUicar  in  Bolivia  and  Southern 
Peru,  and  chacchar  in  the  North.  They  usually  perform  it 
three  times  in  a  day's  work,  and  every  Indian  consumes  two 
or  three  ounces  of  coca  daily. 

In  the  mines  of  the  cold  region  of  the  Andes  the  Indians 
derive  great  enjoyment  from  the  use  of  coca ;  the  running 


'  Poeppig,  Reise^  ii.  p.  252;  also 
Van  Tuchudi,  p.  455. 

*  In  Caravaya  the  Uipta  is  made 
into  a  pointed  lump,  and  kept  in  a 
horn,  or  sometimes  m  a  silver  recep- 
tacle, in  the  ckwpa.    With  it  there  is 


also  a  pointed  instrument,  with  which 
the  llivta  is  scratched,  and  the  powder 
is  applied  to  the  pellet  of  cocu-leaves. 
In  some  provinces  they  keep  a  small 
calabash  full  of  lime  in  their  chuspas, 
called  Ucupurtu. 
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cha»quiy  or  messenger,  in  his  long  journeys  over  the  monn- 
tains  and  deserts,  and  the  shepherd  watching  his  flock  on  the 
lofty  plains,  has  no  other  nourishment  than  is  afforded  by  his 
chuspa  of  coca,  and  a  little  maize.  The  smell  of  the  leaf  is 
agreeable  and  aromatic,  and  when  chewed  it  gives  out  a  grate- 
ful fragrance,  accompanied  by  a  slight  irritation,  which  excites ' 
the  saliva.  Its  properties  are  to  enable  a  greater  amount  of 
fatigue  to  be  borne  with  less  nourishment,  and  to  prevent 
the  occurrence  of  difficulty  of  respiration  in  ascending  steep 
mountain-sides.  Tea  made  from  the  leaves  has  much  the 
taste  of  green  tea,  and,  if  taken  at  night,  is  much  more  effec- 
tual in  keeping  people  awake.  Applied  externally  coca 
moderates  the  rheumatic  pains  ciiused  by  cold,  and  cures 
headaches.  When  used  to  excess  it  is,  like  everything  else, 
prejudicial  to  the  health,  yet,  of  all  the  narcotics  used  by 
man,  coca  is  the  least  injurious,  and  the  most  soothing  and 
invigorating. 

The  active  principle  of  the  coca-leaf  has,  a  few  years  ago, 
l)cen  separated  by  Dr.  Niemann,  and  called  cocaine.  Pure 
cocaine  crystallizes  with  difficulty,  is  but  slightly  soluble  in 
water,  but  is  easily  dissolved  in  alcohol,  and  still  more  easily 
in  ether.^ 

I  chewed  coca,  not  constantly,  but  very  frequently,  from 
the  day  of  my  departure  from  Sandia,  and,  besides  the  agree- 
able soothing  feeling  it  produced,  I  fomid  tliat  I  could  endure 
long  abstinence  from  food  with  less  inc<)nvenienee  than  I 
should  otherwise  have  felt,  and  it  enabled  me  to  ascend  prtvi- 
pitons  mountain-sides  with  a  feeling  of  lightness  and  elasti- 
city, and  without  losing  breath.  This  latter  quab'ty  ought  to 
rocninmend  its  use  to  mcmlxjrs  of  the  Alpine  Club,  and  to 
walkin/j:  tourists  in  general,  though  the  sea  voyage  would  pro- 
l»aMv  cause  the  leaves  to  lose  nnicli  of  their  virtue.     To  th«^ 

-  Ihnplandia,  viii.  p.  oo.VTS. 
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PeHivian  Indian,  however,  who  can  procure  it  within  a  few 
weeks  of  its  being  picked,  the  coca  is  a  solace  which  is  easily 
procured,  which  affords  great  enjoyment,  and  which  has  a 
most  beneficial  effect.^ 


'  The  infonnation  in  this  chapter  ia 
deriyed  from  peiBonal  observation ;  from 
the  essay  on  coca  by  Dr.  Don  Hipolito 
Unanae,  in  Nos.  3  to  8  of  the  Museo 
Erudito ;  and  from  the  ^orks  treating 
of  ooca,  by  Van  Tsehndi,  Travels  in  I 


Peru,  p.  455;  Dr.  Poeppig,  Reise  in 
Peru,  ii.  p.  248 ;  Dr.  Weddell,  Voyage 
dafu  le  Nord  de  Bclitde,  p.  516 ;  the 
BonpUintlta;  andamemorandmu  by  Dr. 
Booth,  of  La  Paz.  These  are  the  best 
authorities  on  the  subject. 
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CHAPTER  XV. 

CARAVAYA. 

Chinchona  forests  of  Tombopata. 

On  the  morning  of  April  27th  we  crossed  a  rude  bridge  over 
the  Huari-huari,  and  began  to  make  our  way  up  the  face  of 
the  steep  mountain  on  the  other  side,  first  through  a  thick 
forest,  and  then  up  into  the  grassy  highlands,  until,  after 
several  halts,  we  at  length  reached  the  summit  of  the  ridge, 
though  a  mountain-peak  still  rose  up  in  our  rear.  From 
this  point  there  was  a  most  extensive  panoramic  view.  A 
sea  of  ridges  rosiB  one  behind  the  other,  with  stupendous 
snowy  peaks  in  the  background,  and,  more  than  a  thousand 
feet  below,  the  rivers  of  Sandia  and  Huari-huari,  reduced  to 
mere  glittering  threads,  could  be  seen  winding  through  tlie 
tortuous  ravines.  We  had  now  reached  the  pajonaUsj  and 
were  on  a  ridge  or  back-bone  between  tlie  rivers  of  Laccani 
and  San  Lorenzo,  two  tributaries  of  the  Huari-huari ;  a 
grass-covered  and  comparatively  cold  region,  interspersed 
with  thickets,  forming  the  crest  of  the  tropical  forests  which 
line  the  sides  of  the  ravines  through  wliich  the  rivers  wpd, 
far  below. 

^^^len  there  is  sunshine,  these  pajaiiales  form  a  very  plea- 
sant landscape  :  the  broad  expanse  of  grass,  dotted  over  with 
a  graceful  milk-white  flower  called  sayri-sayri^  is  intersected 
by  dense  thickets,  some  in  the  gullies  and  watercourses,  and 
others  in  clumps,  like  those  in  an  English  park,  the  palms 
and  tree-ferns  raising  their  graceful  heads  above  the  rest  of 
the  trees.  Here  and  there  a  black  j)ool  of  sweet  water  is 
met  with  at  the  edge  of  the  thicket,  with  chinchona  and  Aua- 


Chap.  XV.         VEGETATfON  OF  THE  PAJONALES.  241 

tururtrees  drooping  over  it.  Everywhere  there  is  an  abrupt 
boundary  to  the  foreground  in  the  profound  forest-covered 
ravines,  with  splendid  views  of  mountain  ranges  in  the 
distance. 

The  vegetation  of  the  thickets  in  these  pajanales  consists  of 
palms,  tree-ferns,  Melastamaceoe  {Lasiandra  fontane»iana)  with 
bright  showy  flowers,  exceedingly  pretty  Ericacece  (Gaulthe- 
rice),  VacdnicB,  the  huaturu  or  incense-tree  in  great  quanti- 
ties, and  Chinchoruje,  chiefly  consisting  of  C.  Caravayams 
(Wedi),  with  a  few  plants  of  Calisaya  Josephiana,  but  the 
latter  are  much  more  rare  here  than  in  the  neighbourhood  of 
Paccay-samana.  The  C,  Caravayemns,  a  worthless  species, 
has  panicles  of  beautiful  deep  roseate  flowers,  large  coarse 
harry  capsules,  and  lanceolate  leaves,  above  smooth  with 
purple  veins,  and  hairy  on  the  under  side.  It  can  probably 
bear  greater  cold  than  any  other  chinchona.^ 

The  afternoon  was  passed  in  searching  for  plants  of  the 
shrubby  Calisaya,  but  with  little  success.  During  our  exami- 
nation of  the  thickets  we  found  a  single  specimen,  evidently 
belonging  to  the  Calisaya  species,  but  in  the  form  of  a  tree, 
and  not  of  a  shrub.  Its  height  was  eighteen  feet  six  inches  ; 
its  girth,  two  feet  from  the  ground,  eight  and  a  half  inches ; 
and  the  position  in  which  it  was  growing  was  5G80  feet  above 
the  level  of  the  sea.  I  was  uncertain  whether  it  belonged 
to  the  tree  variety  {Calisaya  vera,  Wedd.),  or  to  the  shnib 
{CaUsaga  Josephiana)',  for  Dr.  Weddell  only  gives  the  height 
of  the  latter  at  eight  or  ten  feet 

Near  the  banks  of  one  of  the  black  pools,  overhung  by 
spreading  branches,  we  found  a  shed,  a  roof  of  coarse  grass 
raised  on  four  sticks  four  and  a  half  feet  high,  and  here  we 
encamped  for  the  night.     It  had  been  made  by  some  party  of 


*  Dr.  Woddell,  the  diacovcrer  of  this 
species,  had  never  seen  it  in  flower. 
I  brought  home  leaves,  flowers,  and 


firuit  of  the  C.  CaravayensiSy  which  are 
now  in  the  herUirium  at  Kew. 


K 
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incense-collectors  from  Bolivia,  who  wander  through  these 
wilds.  Towards  sunset  it  began  to  pour  with  rain,  and  oon> 
tinned  through  the  night 

From  this  point  to  the  Tambopata  valley  the  road  was 
unknown  to  my  Indians,  and  had  not  been  traversed  since 
the  time  of  the  bark-trade,  which  came  to  an  end  fifteen 
years  ago.  It  was  supposed  that  any  path  which  might  once 
have  existed  would  be  entirely  choked  up  by  the  forest,  and 
I  therefore  started  early  in  the  morning,  with  Andres  Vilca, 
to  reconnoitre.  The  backbone  of  the  ridge  along  which  we 
travelled  was  not  level,  but  up  and  down  like  a  saw,  and 
very  rough  work.  After  walking  for  a  league  the  xidge 
ended  where  a  transverse  range  of  hills,  at  a  lower  elevation, 
connects  the  mountains  on  the  further  sides  of  the  riven 
of  San  Lorenzo  and  Laccani,  and,  closing  up  the  ravines, 
contains  their  sources.  This  range,  at  right  angles  with  the 
one  over  which  we  had  journeyed,  is  called  the  Martwrhmka^ 
and  is  covered  with  dense  forests.  It  was  necessary  to  force 
our  way  through  this  formidable  obstruction,  and  we  plunged 
into  it  at  once.  Our  progress  was  vigorously  opposed  by 
closely  matted  fallen  bamboos  for  the  first  few  hundred 
yards,  and  afterwards  we  followed  the  course  of  a  torrent, 
deeply  cut  in  the  rock,  and  forming  a  passage  four  to  six 
feet  deep,  and  about  three  feet  across,  with  masses  of  ferns 
and  the  roots  of  enormous  forest-trees  interlacing  across 
overhead,  and  two  feet  of  exceedingly  tenacious  yellow  mud 
underfoot  In  many  places  it  was  almost  dark  at  midday, 
while  in  others  the  rays  of  the  sun  succeeded  in  forcing  their 
way  through  the  ferns,  and  throwing  a  pale  light  across  the 
otherwise  gloomy  passage.  It  was  a  weird  unearthly  scene. 
After  several  hours  of  very  laborious  travelling  we  at  length 
forced  our  way  across  the  Marun-kunka,  and  came  out  upon 
another  pajonal^  on  the  eastern  side,  whence  there  was  a 
grand  view  of  the  forest  scenery   towards  Tambopata,  and 


Chap.  XV.  TAMBOPATA  RIVER.  243 

the  snowy  peaks  of  the  cordillera  above  Quiaca  and  Sina  to 
the  right. 

The  afternoon  was  again  devoted  to  searching  for  plants 
of  Caliaaya  Josephiana  in  the  thickets ;  where  the  C.  Carava* 
yen»i%  was  very  plentiful,  together  with  several  plants  of  the 
shrubby  Calisaya,  and  four  or  five  trees  of  the  normal  tree 
Cdlisaya^  from  20  to  30  feet  high.  The  elevation  of  this 
place  was  5600  feet  above  the  sea.  Later  in  the  day  the 
journey  was  continued  over  a  most  difficult  country,  sometimes 
over  grassy  pajanaleSy  and  at  others  painfully  struggling 
through  forests  like  those  on  the  Marun-kunka  In  one  of 
these  forests  I  came  upon  a  Calisaya-ixee,  38  feet  high, 
and  1  foot  3  inches  in  girth  at  a  distance  of  3  feet  fromi 
the  ground,  which  was  several  feet  deep  in  dead  leaves, 
chiefly  the  smooth  leathery  leaf  of  the  huatururiree.  At 
length  we  commenced  the  descent  into  the  valley  of  Tambo- 
pata,  1200  feet  down  slippery  rocks  and  grass,  then  through 
a  belt  of  forest,  until  we  suddenly  emerged  on  an  open  space 
on  the  banks  of  the  large  rapid  river,  where  there  was  a 
bamboo  hut  A  little  coca  and  sugar-cane  was  planted,  but 
the  occupant  was  absent  With  touching  confidence  he  had 
left  his  door  open,  so  my  Indians  established  themselves 
comfortably,  while  Weir  and  I  pitched  the  tent. 

The  river  of  Tambopata,  descending  from  the  farm  of 
Saqui  near  the  frontier  of  Bolivia,  here  flows  in  a  northerly 
direction.  Up  the  stream  I  could  see  a  few  littl6  clearings, 
but  looking  down  nothing  appeared  but  the  virgin  forest. 
A  most  magnificent  range  of  mountains,  with  a  fine  growth 
of  forest  trees,  rises  up  on  either  side,  and  the  rapid  swollen 
river  rushed  through  the  centre  of  the  ravine.  The  rock 
of  all  the  ranges  of  hills  between  the  Huari-huari  and 
Tambopata  rivers  is  a  yellow  clay-slate,  with  masses  of  white 
quartz  cropping  out  on  the  pajonales. 

Early  in  the  morning  we  continued  our  journey  down  the 
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valley,  through  a  forest  of  grand  timber,  passing  the  little 
hut  of  Tanibopata  which  Dr.  Weddell  had  mentioned  to 
me  as  liaving  been  the  great  rendezvous  for  cascarilleros  or 
chinehona-bark  collectors,  at  the  time  of  his  visit.  After 
wading  across  the  rapid  little  river  of  Llami-Uami,  which 
enters  the  Tambopata  on  the  left  bank,  we  came  to  a  small 
clearing,  planted  with  sugar-cane,  the  property  of  a  very 
energetic  and  obliging  old  Bolivian,  named  Don  Juan  do  la 
Cruz  Gironda.  He  was  living  in  a  shed,  open  on  two  sides, 
and  with  a  young  son,  and  two  or  three  Indians,  was  actively 
clearing,  planting  sugar-cane,  and  making  rum  in  an  extem- 
porized distillery  of  his  own  manufacture.  This  little  farm 
was  the  extreme  out|X)8t  of  civilisation  in  this  direction, 
and  had  only  been  commenced  since  December  1859. 

Gironda  was  cultivating  sugar-cane,  maize,  and  edible 
roots  ;  and,  at  the  time  of  my  visit,  he  was  just  commencing 
his  mickca,  or  small  sowing  of  maize.  His  people  were 
driving  holes  in  the  ground  with  long  poles,  about  a  foot 
deep,  into  which  they  drop  four  to  six  grains,  and  cover  over. 
The  holes  are  four  feet  apart,  for  here  tlie  maize  grows  to 
an  immense  height.  The  agricultural  tools  were  of  a  most 
primitive  kind.  The  gi-ound  is  first  broken  and  cleared 
with  a  bit  of  old  iron,  fastened,  at  an  acute  angle,  on  a 
short  handle.  It  is  further  broken  up  by  an  attempt  at  a 
spade,  an  oblong  piece  of  iron,  bent  at  one  end  round 
a  long  pole.  The  weeds  and  brushwcxxl  are  cleared  away 
by  an  instrument  like  the  first,  only  turned  a  difierent  way, 
botli  being  secured  to  their  handles  by  leathern  thongs. 
They  reap  with  the  blade  of  an  old  knife,  and  where  the 
clods  require  to  Ix^  broken  up  veiy  fine,  as  in  coca  plan- 
tations, it  is  done  by  hand.  The  only  use  that  Gironda  puts 
his  small  supply  of  sugar-cane  to,  as  yet,  is  making  s}nrits 
and  a  small  quantity  of  treacle.  Tlui  cane  is  expressed  bv 
a  very  primitive  mill  of  tliree  upright  rollers  of  hard  wood. 
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worked  by  a  single  capstan-bar  and  a  mule,  the  juice  flowing 
into  a  gutter,  and  running  thence,  through  a  bamboo,  into 
a  large  jar.  The  juice  is  then  placed  in  two  long  canoes, 
hollow  trunks  of  trees,  where  it  is  allowed  to  ferment.  In 
about  eight  days  the  fermentation  is  over,  and  it  is  ready 
for  distilling.  This  sugar-beer  is  called  hiuirapu,  and  is 
rather  good.  The  juice  is  then  poured  into  a  large  jar,  over 
an  oven,  and  above  the  mouth  of  this  jar  he  places  the 
broken  side  of  another  smaller  one,  covering  the  joining 
round  with  mud.  From  the  mouth  of  the  second  jar  a 
bamboo  is  led  through  a  large  canoe  to  the  mouth  of  a  third 
jar.  The  fire  is  lighted  in  the  oven,  the  canoe  is  filled  with 
cold  water  to  condense  the  vapour  as  it  comes  up  through 
the  bamboo,  and  the  work  of  distilling  begins;  the  clear 
colourless  mm  soon  commencing  to  flow  out  of  the  bamboo 
into  the  receiving-jar.  The  sugar-cane  is  of  the  purplish- 
brown  kind,  which  is  said  to  ripen  quickest. 

Gironda  also  raises  a  few  edible  roots,  such  as  i/ucas  (Jato- 
phra  manihot),  aracacfiaa^  {Canium  maculatum),  caniotes  or 
sweet  potatoes,  and  ocas.  He  gave  me  the  following  informa- 
tion respecting  the  climate  and  seasons  in  the  valley  of 
Tambopata,  wliich  is  worthy  of  attention,  as  this  is  the  very 
centre  of  the  C.  Calisaya  region. 

January. — Inccusant  rain,  with  damp  heat  day  and  night.  Sun  never 
seen.     Fruits  ripen. 

February. — Incessant  rain  and  very  hot.  Sun  never  seen.  A  coca 
harvest. 

March. — liCss  niin,  hot  days  and  nights,  little  sun.  Bananas  yield  most 
during  the  rainy  season. 

April. — Less  rain ;  hot,  humid  nights,  and  little  sun  in  tlie  daytime. 

3klay, — A  showery  month,  but  little  heavy  rain.  This  is  the  month  for 
planting  coca  and  sugar-cane,  and  what  is  called  the  michai,  or  small 
sowing  of  maize,  as  well  as  yucas,  aracachas,  aimotes,  and  other  edible 
roots.     Coffee-harvest  begins. 


'  An  Umbellifur.     The  roots  taste 
Komethihg  like  a   pKrsnip,  rikI  there 


are  four  kinds — white,  yellow,' bruwn, 
and  reddish. 
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June.—  A  dry  hot  month.  Much  sun  and  little  rain.  Coca-harvest  early 
in  the  month.  Oranges  and  paccays  ripen.  Cool  nights,  but  a  fierce  heat 
during  the  day. 

July.— The  hottest  and  driest  month,  but  wfth  cool  nights.  Very  few 
showers.    Time  for  sowing  gourds,  pumi)kin8,  and  water-melons. 

August. — Generally  dry.    Trees  begin  to  bud.     A  month  for  planting, 

September. — Rains  begin.  Time  for  blossoming  of  many  trees.  Coca- 
harvest. 

October. — Bains  increasing.  Maize-har\'est,  and  time  for  the  "sembra 
grande,*'  or  great  sowing  of  maize. 

November. — Heavy  rains.    A  coca-harvest. 

December. — Heavy  rains.     Pumpkins  ripen. 

The  inhabitants  of  the  valley  of  Tambopata  consist  of 
Giionda,  his  two  little  boys,  one  Victorio  Jovi,  Villalba,  and 
the  cascarillero  named  Martinez.  Another  cascarillero,  named 
Ximenes,  has  lately  died.  They  live  with  their  families  at  a 
place  called  Huaccay-chuni,  about  half  a  mile  up  the  Llami- 
Uami  river,  where  there  are  a  few  huts,  and  a  small  clearing. 
Gironda's  little  farm  is  the  last  inhabited  s|X)t;  beyond  is  the 
illimitable  virgin  forest,  stretching  away  for  hundreds,  nay 
thousands  of  miles,  to  the  shores  of  the  Atlantic.  This 
forest  has  not  been  traversed  since  1847,  when  the  bark  trade 
ceased,  and  it  is  quite  closed  up. 

By  the  desertion  of  one  of  my  Indians  on  the  day  we  left^ 
Sandia,  the  other  three  and  Pablo  Sevallos  were  barely  able 
to  carry  the  provisions  and  other  necessaries,  so  that,  on 
reaching  Gironda's  clearing,  which  is  called  Lenco-huayccu,' 
I  found  that  I  had  only  suflScient  food  to  last  for  six  days. 
Gironda  himself  was  little  better  ofl',  and  was  living  on  roots, 
and  chuhus  or  potatoes  preserved  by  being  frozen  in  the 
loftiest  parts  of  the  Andes.  I  determined,  however,  to  penetrate 
into  the  forest,  in  search  of  cliinchona-plants,  for  six  days,  and 
to  trust  to  Gironda's  kindness  to  supply  mo  with  provisions 
to  enable  me  to  return  to  8andin. 


**  Lenctt  a|>iK'aTb  to  moan  ** sticky  mud,"  und  huayi:cu  ib  a  ruviue,  in  Quichuu. 
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I  was  so  fortuDaie  as  to  secure  the  services  of  mariano 
Martinez,  an  experienced  cascarillero,  who  had  acted  as  guide 
to  Dr.  Weddell,  on  the  occasion  of  his  visit  to  the  valley  of 
Tambopata  in  1846.  He  was  thoroughly  acquainted  with  all 
the  different  species  of  chinchona-trees,  and,  reared  from  a 
child  in  these  forest  solitudes,  he  was  a  most  excellent  and 
expert  woodman,  intelligent,  sober,  active,  and  obliging. 

On  May  1st  we  prepared  to  enter  the  dense  entangled 
forest,  where  no  European  had  been  before,  and  no  human 
being  for  upwards  of  thirteen  years,  except  the  Collahuayas 
and  incense-collectors.  Our  party  consisted  of  seven :  the 
three  Indians,  Weir,  Pablo,  Martinez,  and  myself.  The 
Indians,  each  with  their  ehtispas  of  coca,  and  a  chumpi  or 
belt  round  their  waists,  carried  the  ccepis  or  bundles  of 
provisions ;  Pablo  bore  the  tent ;  and  we  were  all  armed 
with  machetes,  or  wood-knives,  to  clear  the  way.  My  people 
were  all  dressed  in  coarse  cotton  cloth,  and  I  wore  a  leathern 
hat,  red  woollen  shirt,  fustian  trousers,  and  the  indispens- 
able polccoSy  or  shoes  made  of  bayeta  or  felt,  always  used 
in  these  forests.  We  were  all  mustered  and  ready  to  start 
on  the  verge  of  Gironda's  clearing,  which  is  surrounded  by 
tall  forest  trees,  with  the  river  rusliing  noisily  past,  and  the 
opposite  mountains  covered  to  their  summits  with  fine  timber, 
when  half  a  dozen  pale-faced  men  emerged  from  the  tangled 
thicket  in  our-  front.  They  looked  wan  and  cadaverous  like 
men  risen  from  the  dead,  and  worn  out  by  long  watching  and 
fatigue.  They  turned  out  to  be  Collahuayas,  collectors  of  drugs 
and  incense,  who  penetrate  far  into  the  forests  to  obtain  their 
wares,  and  come  forth,  as  we  then  saw  them,  looking  pale  and 
haggard. 

These  Collahuayas,  called  also  Chirihuanos  on  the  coast  of 
Peru,  Yungenos,  and  Charasanis,  are  a  very  peculiar  race. 
They  come  from  three  villages  in  the  forest-covered  ravines 
of  the  Bolivian  province  of  Larecaja,  called  Charasani,  Con- 
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sata,  and  Quirbe ;  and  their  knowledge  of  the  virtues  of  herbs 
has  been  handed  down  from  father  to  son  from  time  imme- 
morial. They  traverse  the  forests  of  Bolivia  and  Caravaya 
collecting  their  drugs ;  and  then  set  out  as  professors  of  the 
healing  art,  to  exercise  their  calling  in  all  parts  of  America, 
frequently  being  two  and  three  years  away  from  their  homes, 
on  these  excursions.  With  their  wallets  of  drugs  on  their 
backs,  and  dressed  in  black  breeches,  a  red  poncho,  and 
broad-brimmed  hat,  they  walk  in  a  direct  line  from  village  to 
village,  exercising  their  calling,  and  penetrating  as  far  as 
Quito  and  Bogota  in  one  direction,  and  to  the  extreme  limits 
of  the  Argentine  Republic  in  the  other.  Their  ancestors  did  the 
same  in  the  time  of  the  Incas,  and  Garcilasso  de  la  Vega  gives 
some  account  of  the  medical  treatment  adopted  by  the  ancient 
Peruvian  physiciana  They  were  in  the  habit  of  letting  blood 
and  purging,  they  administered  the  powdered  leaf  of  the 
^ayri  (tobacco)  for  headaches,  mvlU  (Schinus  motte)  for 
wounds,  and  a  host  of  other  simple  herbs  for  other  ailmenta 
Both  Garcilasso*  and  Acosta*  mention  their  knowledge  of  the 
virtues  of  sarsaparilla,  yet  it  is  remarkable  that  the  Collahuayas 
should  never  have  discovered  the  febrifugal  qualities  of  chin- 
chona  bark. 

We  saluted  these  hard-working  physicians,  and  then 
entered  the  forest  from  which  they  had  just  emerged.  A  short 
walk  brought  us  to  the  over  Challuma,®  a  tributary  of  tlie 
Tambopata,  which  we  waded  across.  Martinez  told  me  that 
this  was  the  extreme  i)oint  reached  by  Dr.  Weddell,  and  that 
he  came  here  to  see  a  tree  of  O.  micrantha  growing. 

Beyond  the  Challuma  there  is  no  road  at  all,  and  tlie  really 
serious  forest  work  began  ;  two  hornets  stinging  me  on  the 
temple  and  back  of  the  neck,  as  I  forced  my  way  through 
the  first  bush.     Martinez  went  in  front  as  pioneer,  clearing 


*  Com.  Real.  i.  lib.  viii.  cap.  15. 

*  Lib.  iv.  fup.  29. 


*•  Not,  (»f  courM',  tlie  Oinious  goM- 
bcarin^  river  of  the  same  mime. 
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away  obstnictions  with  his  machete,  and  tiie  rest  of  our  little 
party  followed.  Between  lordly  trees  of  great  height  the 
ground  was  entirely  choked  up  with  creepers,  fallen  masses  of 
tangled  bamboo,  and  long  tendrils  which  twisted  round  our 
ankles,  and  tripped  us  up  at  every  step.  Ten  miles  on  open 
ground  is  only  equal  to  one  over  such  country  as  this.  In 
many  places  we  had  to  scramble  through  the  same  dense 
forest,  along  the  verge  of  giddy  precipices  which  overhung 
the  river.  Often  we  came  upon  tracks  where  a  giant  of  the 
forest  had  fallen,  bearing  all  before  it,  and  finally  dashing 
over  the  cliflf  into  the  river  below.  The  Tambopata  was  boil- 
ing and  surging  over  a  rocky  bed,  at  times  far  below  us, 
while  at  others  we  took  advantage  of  a  short  strip  of  rocky 
beach  to  escape  the  forest.  Thus  we  struggled'  on  until  sun- 
set, when  we  reached  a  stony  beach,  and  encamped  for  the 
night.  This  had  been  a  most  fatiguing  march.  In  some 
places  we  were  a  quarter  of  an  hour  forcing  and  cutting  our 
way  through  a  space  of  twenty  yards,  and  the  halt  was  most 
welcome.  It  was  a  wild  scene  as  the  darkness  closed  round  : 
the  camp-fire  and  Indians  on  the  beach,  the  dense  gloomy 
forest  close  behind,  the  boiling  river  in  front,  and  forest-clad 
mountains  rising  up  on  the  other  side. 

From  this,  the  first  day  of  our  forest-life,  until  the  14th  of 
May,  being  just  ^  fortnight,  we  were  actively  engaged  in  the 
examination  of  the  chinchona  region,  and  in  the  collection  of 
plants.  As  the  best  way  of  recording  the  results  of  our  in- 
vestigations, I  now  propose  to  give  a  detailed  account  of  our 
proceedings  from  day  to  day ;  and,  in  the  following  chapter, 
to  recapitulate  our  observations  with  special  reference  to  the 
climate,  soil,  and  general  habit  of  those  species  of  chinchona) 
which  came  immediately  under  oiur  notice.  I  owe  much  to 
the  ititelligent  assistance  of  our  guide  Martinez,  who,  to 
great  experience  in  woodcraft,  added  a  lynx's  eye  for  a  faK- 
saya-pleiui ;  and  it  required  no  little  quickness  and  penetration 
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to  distinguish  these  treasures,  amidst  the  close  entanglement 
of  the  undergrowth,  in  the  dense  forests.  Martinez  spoke 
Spanish  very  imperfectly,  and,  without  a  knowledge  of  Qui- 
chua,  I  should  have  found  much  difficulty  in  conversing  with 
him ;  but  he  had  a  most  complete  and  thorough  knowledge 
of  all  forest-lore,  and  was  acquainted  with  the  native  name  of 
almost  every  plant,  and  with  the  uses  to  which  they  were  or 
might  be  applied. 

At  dawn  the  Indians  found  the  marks  of  a  jaguar  on  the 
beach  close  to  the  tent ;  and  a  huge  snake  wriggled  through 
the  fisdlen  trees  as  we  re-entered  the  forest.  The  brilliant 
colours  and  great  variety  of  butterflies  were  very  striking.  I 
particularly  noticed  one,  bright  blue  and  crimson  above,  with 
the  underside 'marked  with  a  pattern,  as  if  drawn  by  a  crow- 
quill  on  a  snow-white  ground,  edged  with  deep  blue.  After 
struggling  through  the  forest  for  about  a  mile  we  came  to 
the  foot  of  the  tremendous  precipices,  one  on  either  side  of 
tlie  river,  which  Martinez  called  Ceasa-sani.  Tliat  on  our 
(the  western)  shore  rises  up  perpendicularly  from  the  water 
to  a  height  which  wo  estimated  at  500  feet,  ending  ni  a  rocky 
peak.  Its  sides  are  masses  of  bare  polished  rock,  except  in 
the  rear,  and  in  some  crevices,  where  vegetation  finds  a  foot- 
hold. Amongst  other  trees  the  paccay  {Mimosa  Ingd)y  with 
its  cottony  fruit,  was  drooping  over  the  bubbling  waves.  The 
river,  sui^ng  furiously  over  and  around  huge  masses  of  rock, 
dashed  noisily  on  between  the  two  precipices. 

\N'e  had  to  ascend  the  western  precipice  of  Ceasa-sani  by  a 
frightful  kind  of  ladder,  formed  of  ledges  in  the  rock,  or  lialf- 
rotten  branches  of  trees,  here  and  there  having  to  cross  a 
yawning  chasm  on  the  fallen  stems  of  tree-ferns  rotting  from 
ape.  Near  the  summit  we  had  a  glorious  view  of  the  forest- 
covered  mountains,  running  up  into  sharp  peaks,  with  gnlceful 
palms  rising  above  the  otlier  trees  on  their  crests,  and  stand- 
ing out  against  the  sky.   Several  Calufai/a-tveen  were  growing 
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on  the  summit,  with  bunches  of  young  capsules,  in  company 
with  the  leathery-leafed  hrmturu^  and  the  Aceite  de  Maria 
{Elceagia  MarioBj  Wedd.).  The  latter  is  a  tree  about  thirty 
feet  high,  with  bark  covered  with  wliite  lichens.  Among  the 
numerous  ferns  the  most  conspicuous  was  a  very  large  Poly- 
podium^  called  calaguala.  Descending  the  rocks  of  Ccasa- 
sani,  we  had  to  continue  the  work  of  cutting  our  way  through 
the  forest,  our  passage  being  opposed  by  matted  entangle- 
ments of  bamboo,  and  a  Panicum  with  blades,  the  edges  of 
which  cut  like  a  penknife,  called  challi^halli.  On  many  of 
the  trees  there  were  homets'-nests,  globes  of  mud  fixed  to 
the  leaves,  and  covered  with  the  insects.  I  was  inadvertently 
going  to  touch  one,  which  was  attached  to  the  back  of  a 
large  fern-frond,  when  Martinez,  with  great  dexterity,  hurled 
the  plants  down  the  precipice,  before  the  savage  creatures 
were  aware  of  their  danger. 

We  were  now  in  the  midst  of  the  chinchona  region ;  and 
passed  several  trees  of  C.  ovata  {morada  ordinaria)  and  C. 
micrantha  (verde  paltaya).  There  were  also  great  quantities 
of  a  false  chinchona,  called  by  Martinez  Carhuorcarhua  blanca. 
We  passed  through  several  large  groves  of  this  species,  which 
appeared  to  be  a  Lasicnema^  but  differed  in  several  respects 
from  the  L.  chinchonoides,  mentioned  by  Dr.  Weddell  as  grow- 
ing in  the  Caravayan  forests.  The  tree  is  very  common  near 
the  banks  of  the  river  Tambopata,  frequently  with  its  boughs, 
large  coarse  leaves,  and  panicles  of  flowers,  drooping  over  the 
water.^ 


7  Carhua'carhua-blanca  {Lasionema  ?) 
Tree, — 30  or  40  foet  liigli,  growing 
in  moist  ports  of  the  valloy  of  Tambo- 
pata. 

Leavet. — Opposite,  entire,  petiolate, 
oblong,  acute,  smooth  on  both  sides, 
dark  green  above,  lighter  beneatli,  with 
veins  and  midrib  nearly  white.  2^  feet 
long  by  9  or  10  inches  broad.    Coarse, 


bulging,  and  wrinkled  between  the 
veins. 

Calyx, — Deep  purple  and  green,  lea- 
thery, 5 -toothed,  teeth  rounded. 

Corolla. — Tube  white,  tinged  with 
light  piu^le,  leathery,  5  laciniie,  smooth 
and  reflexed. 

Stamens. — 5,  attached  to  the  middle 
of  the  tube  of  the  corolla,  exserted. 
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The  magnitude  and  variety  of  the  trees  of  the  forest  were 
very  striking ;  and  the  imposing  character  of  the  scenery,  in 
these  vast  solitudes,  was  a  source  of  constant  enjoyment^  and 
lightened  the  fatigues  of  the  journey.  Among  the  wonders 
of  the  forest  there  were  enormous  trees  with  great  battressed 
tnmks,  others  sending  down  rope-like  tendrils  from  the 
branches  in  every  direction,  the  gigantic  balsam-tree,  the 
india-rubber  tree,  and  many  others.  A  list  of  the  ferns  ot 
mosses,  endless  in  the  variety  of  their  shape  and  size,  would 
fill  volumes.  Of  palms,  also,  there  were  many  kinds.  The 
tiill  cfionta,  with  its  hard  serviceable  wood  ;  the  slender  bean- 
tiful  chinilla  {Euterpe?);  the  towering  Twwrwwa  {Iriarteaf)^ 
with  its  roots  shooting  out  in  every  direction  from  eight  feet 
above  the  ground,  and  tritmgular-notched  leaflets ;  the  chaqui- 
sapa  (Astrovari/unif),  with  its  lofty  stem  thickly  set  with 
alternate  rings  of  spines,  and  thorny  leaves;  the  sumiaUu 
{GiuUelma?),  a  beautiful  palm  with  a  slender  stem  covered 
with  long  sliarii  spines,  numerous  graceful  leaves,  and  au 
t^lible  fruit ;  and  above  all  the  sayaly  the  monarch  of  the 
{Milms  of  these  forests,  with  a  rather  short  thick  stem,  inner 
tibrc'S  of  the  stalks  like  black  wool,  but  with  enormous  leaver 
growing  rather  erect  from  the  stem  to  a  length  of  at  leat^t 
forty  feet — I  should  think  they  must  be  the  largest  leaves  in 
the  whole  vegetable  kingdom.  Among  the  bright  flowers 
there  were  crimson  Melastomacece^  called  cce^fuara^  a  scarlet 
Juistitia,  the  Manetia  coccinea,  and  many  beautiful  orchids  in 
the  bmnches  of  the  trees. 

At  length,  after  a  very  hard  day's  work,  we  reached  the 


Kil:iiii<Mit8  pillotie  ut  the  Uims  tingfd 
witli  |»nr|»l«*.  Anthers  a  little  8linit<r 
tliuii  the  HlaiUfiitM,  all  lyin^  on  the 
Inwrr  is'uU'ii  of  tin*  tnln.'  <»!'  the  con»lla, 
lijfht  hrtjwn. 

Slijl* .  -  K\»M'rl*iI,  luit  u  little  uhorter 
than  thr  htanirn.-,  lij^ht  f^rcen  colour. 
Sti'ifmn,  lii-eh'fl. 


i'a«/r/r<«.-  (.'or}inbo8eand  multiflur, 
in  threes,  G  to  !."»  hu<l«  on  cacli.  i*«ii- 
Cfh  a  hrownisli  |mri»k\ 

I  have  uttenijiteil  to  df^serilH'  tlii^ 
tree,  InfaiLH**  I  have  Wt'ix  liniihle  ti» 
identify  it  witli  any  of  tho  chiikchunzi- 
I'eou^j  j»lant«  in  Dr.  WefldeU'u  wcirk. 
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mouth  of  the  Yana-mayu**  or  Black  river ;  and  attempted  to 
wade  across  the  Tambopata,  but  found  it  too  powerful.  I 
was  particularly  anxious  to  effect  this,  as  Martinez  assured 
mo  that  chinchona-trees  were  most  abundant  on  the  right  or 
eastern  bank.  We,  however,  managed  to  get  upon  an  island, 
near  the  left  bank,  and  encamped  for  the  night  on  a  shingly 
beach.  After  sunset  it  came  on  to  rain  very  heavily,  and  the 
waters  foamed  furiously  aroimd  us  in  the  inky  darkness.  The 
rain  continued  to  pour  down,  and  the  waters  to  rise  through 
the  night,  and  1  hourly  expected  the  island  to  be  submerged ; 
but>  fortunately,  we  escaped  this  danger,  though  the  river 
came  up  to  within  a  very  few  feet  of  the  tent-door.  I  served 
out  a  dram  of  brsoidy  to  all  hands. 

In  the  morning  of  May  3rd  I  continued  my  attempts  to 
cross  the  river,  by  stripping  and  trying  the  water  for  a  ford  at 
several  points,  with  a  long  pole  as  a  support.  But  the  water 
was  deep,  much  swollen,  and  very  rapid ;  and,  after  having 
twice  been  as  nearly  as  possible  carried  away  by  the  fiiry  of 
the  stream,  I  was  obliged  unwillingly  to  give  up  the  attempt 
for  the  present  I  considered  it  prudent  also  to  remove  our 
encampment  from  the  island,  and  to  establish  it  on  a  narrow 
beach  overshadowed  by  the  forest,  at  the  point  where  the 
muddy  waters  of  the  Yana-mayu  unite  with  those  of  the 
Tambopata. 

These  arrangements  having  been  made,  we  devoted  the  day 
to  an  examination  of  the  adjacent  forest.  The  spot  on  which  we 
were  encamped  was  about  4600  feet  above  the  sea.  Our  tent 
was  pitched  close  to  the  foaming  torrent,  and  behind  rose  up 
the  tall  dark  forests.  In  front  were. the  steep  green  sides  of 
the  Yana-mayu  ravine,  while  looking  dom  the  river  the  view 
was  bounded  by  forest-covered  mountains,  surmounted  by 
the  lofty  peak  of  Corimamani.     On  the  actual  banks  of  the 


^  Yana^  in  Qoiehtui,  is  bluck ;  and  mayu  u  river. 
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river  there  were  trees  of  (7.  micrantha,  with  large  bunches  of 
lovely  alid  deliciously  sweet  white  flowers;  many  carhua- 
carhtia  blancas;  and  a  chinchonaceous  tree,  which  Martinez 
called  Huihajfu.  The  Huinapu  grows  low  down  and  near 
the  banks  of  rivers.  Its  capsules  are  three  inches  long; 
and  the  veins  of  the  leaves  are  a  pale  purple.  Dr.  Weddell 
tells  me  that  he  recollects  gathering  the  leaves  of  the 
Huinapu,  and  that  he  took  it  to  be  a  variety  of  CascariUa 
magnifolia. 

We  commenced  the  day's  work  in  the  forest  on  the  south* 
west  slopes  of  the  Yana-mayu  ravine,  scrambling  up  the 
steep  forest-covered  declivity  amongst  palms,  tree-ferns,  bam- 
boos, and  trees  with  buttressed  trunks  of  stupendous  size. 
Here  too  were  the  vast  leaves  of  the  aayal  palm.  At  a 
height  of  400  feet  above  the  river  the  CalUaya  region  com- 
mences ;  while  in  the  lower  belt,  from  the  river  banks  to  a 
height  of  400  feet,  the  most  abundant  chinchonaceous  plant 
is  the  CarhtLa-carhua  grande  ( Cascarilla  Carua,  Wedd.),  with 
very  fragrant  white  flowers.  I  met  with  flowers  and  cap- 
sules together  on  the  same  tree,  which  is  forty  feet  high, 
with  a  thick  trunk,  fine  spreading  branches,  and  masses  of 
beautiful  white  flowers. 

I  found  that  the  O.  Calisaya  region  extended  in  a  belt  from 
450  to  650  feet  above  the  banks  of  tlie  river ;  bamboos,  large 
palms,  C.  micranthaSy  Huihapus,  Lasionemas,  and  the  Casca- 
rilla  carua  being  found  below  that  line,  and  other  q)ecies  of 
chinchonse  and  chinchonaceous  plants  above  it.  We  collected 
twenty-five  CaZtga^a-plants,  two  of  them  fine  strong  seedlings^ 
and  the  remainder  root-shoots  springing  up  from  trees  which 
had  been  cut  down  by  cascarilleros  in  former  times,  but  with 
good  spreading  roots  of  their  own.  The  search  was  exceed- 
ingly hard  work,  scrambling  through  matted  undergrowth, 
and  up  steep  ascents,  through  masses  of  rotting  vegetation. 

The   afternoon   was  devoted  to  an   examination  of  the 
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heights  on  the  north-east  side  of  the  Yana-mayu,  where,  at  an 
elevation  of  450  feet,  there  is  a  level  table-land,  covered  with 
palms  and  bamboos.  The  search  was  chiefly  conducted  along 
a  ridge  above  this  plateau,  where  the  bamboos  ended.  We 
obtained  twenty  more  plants  of  C.  Calisat/a,  one  of  which  was 
declared  by  Martinez  to  be  a  Calisaya  morada  (O^  Boliviana, 
Wedd.),  and  the  leaf  agreed  well  with  Dr.  Weddell's  descrip- 
tion, though  that  botanist  believed  that  the  species  was  not 
found  in  this  part  of  Caravaya,  but  only  in  the  valleys  of 
Ayapata,  further  north.  To-day  we  saw  a  couple  of  tunquis^ 
birds  with  the  most  gorgeous  plumage  I  ever  beheld.  They 
are  the  size  of  large  pigeons,  with  orange-scarlet  feathers  on 
the  head,  neck,  breast,  and  tail,  black  wings,  light-grey  back, 
and  scarlet  crest.  They  have  a  shrill,  harsh  cry.  The  but- 
terflies and  moths  were  numerous  and  brilliant,  but  so  tame, 
and  in  such  swarms,  as  to  be  a  perfect  plague.  There  was 
one  bright  swallow-tail,  with  blue  wings,  fringed  with  crimson. 
The  torments  from  venomous  insects  were  maddening ;  espe- 
cially from  a  kind  of  fly  which  in  a  moment  raised  swellings 
and  blood-red  lumps  all  over  the  hands  and  face,  causing 
great  pain  and  irritation.  During  the  night  it  rained 
heavily,  with  peals  of  thunder,  and  vivid  flashes  of  lightning, 
while  the  river  increased  in  size,  and  roared  past  the  tent 
noisily. 

The  collection  of  chinchona-plants  was  deposited  in  a  shady 
place^  near  the  tent,  the  roots  being  well  covered  over  with 
soft  moss. 

On  the  morning  of  May  4th  the  river  was  so  swollen  as  to 
destroy  all  hopes  of  crossing  it  for  the  present.  It  frequently 
changed  its  colour,  on  one  morning  the  surging  flood  being 
black,  on  another  tolerably  clear,  and  on  another  a  light 


*  Rupicola    Peruviana  (&mily    of  I  they  feed  on  the  seeds  of  chinohona- 
AmpeUdm).    Van  Tschudi  says  that  |  trees,— TraveU  in  Pem^  p.  427. 
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mnddy  colour.  By  these  means  Martinez  could  always  tell 
where  the  rains  had  been  heaviest,  and  what  stream  was  con- 
tributing an  unusual  freshet  to  swell  the  waters  of  the 
Tambopata. 

I  devoted  the  day  to  examining  the  forest  on  the  declivities 
overhanging  the  left  bank  of  the  Tambopata,  and  this  was  by 
far  the  most  toilsome  and  dangerous  forest  journey  we  had 
yet  made,  rendered  worse  by  a  comparative  want  of  success. 
The  whole  way  was  along  giddy  precipices,  seeming  to  hang 
half  way  between  the  sky  and  the  roaring  torrent,  with  no 
foothold  but  decaying  leaves,  nothing  to  grasp  but  rotten 
branches,  every  motion  a  drenching  bath  from  wet  leaves, 
every  other  step  a  painful  and  dangerous  slip  or  fall,  besides 
hornets,  and  endless  thorns.  Among  the  latter  I  was 
struck  by  a  tree  called  itapallu,  with  trunk  and  branches 
thickly  set  with  thorns,  very  large  leaves,  and  the  fruit  in 
clusters,  like  bunches  of  pearls  with  purple  stalks.  We  met 
with  large  pigeons,  flocks  of  green  parrots,  paroquets,  and 
tunquis.  The  forest  peeps  across  the  river  were  superb,  but 
it  was  difficult  to  enjoy  them.  Martinez  pointed  out  a  small 
A^plentum,  called  e^pincii,  which  has  a  swo(^t  taste,  and  is 
sometimes  chewed  by  the  Indians  for  want  of  coca ;  and  the 
panchi,  a  tall  slender  malvaceous  tree,  with  large  round  leaves 
on  spreading  branches  at  the  top,  and  very  white  wcxxl.  It  is 
used  by  the  Chunchos  for  procuring  fire  by  friction,  and  the 
bark,  which  peels  off  in  long  strips,  is  serviceable  for  girdles. 
During  this  day  we  came  to  the  largest  Calisaya  we  had  yet 
seen,  and  Martinez  operated  on  the  bark  to  show  his  dex- 
teritv  as  a  cascarillero,  which  was  remarkable.^  Our  colkv- 
tiun  only  amounted  to  fourteen  plants,  among  them  two  fine 
seixllings  <jf  C,  Calisaya,  two  of  C.  micrantha,  two  of  C.  ovata. 


'  Till'  Kirk.  U'avi^.  ami  citixmloA  fn)ni  thi^  treo  un^  deposiUnl  in  the  Iit-r- 
Imriuni  and  niU(H.-um  at  K<'\v. 
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var.  /9  rufnervis,  and  the  remainder  root-shoots  of  C.  Call" 
saya :  seedlings  of  the  latt/cr  species  are  exceedingly  rare. 
We  returned  to  our  camp  dead  beat,  and  drenched  to  the 
skin,  only  to  find  that  my  Indians  were  mutinous,  declaring 
that  they  had  been  away  long  enough,  that  they  had  no 
maize  or  coca  left,  and  that  they  must  return  to  their  homes 
at  once.  Our  only  hope  rested  upon  them,  and,  if  they  had 
deserted,  all  our  plans  would  have  been  entirely  frustrated. 
It,  however,  required  no  little  persuasion  and  eloquence  to 
induce  them  to  change  their  minds,  and,  as  they  had  nothing 
left  to  eat,  I  sent  Andres  Vilca  back  to  Gironda,  to  entreat 
him  to  supply  us  with  a  few  chuiius  and  a  little  coca.  I  then 
told  the  others,  in  their  own  expressive  language,  that  if  they 
deserted  me  they  were  liars,  thieves,  traitors,  and  children  of 
the  Devil,  whose  punishment  would  soon  overtake  them; 
while  if  they  were  true  to  me  they  would  be  well  rewarded, 
and  would  enjoy  the  friendship  of  a  Viracocha.  After  this 
great  effort  in  Quichua,  the  evening  ended  pleasantly.  The 
Indians  had  built  themselves  a  little  shed  of  palm-leaves  near 
the  tent  door,  a  bright  fire  was  lighted,  and  its  cheery  reflec- 
tion danced  on  the  waves  of  the  noisy  flood. 

It  rained  heavily  through  the  night,  and  in  the  morning, 
hearing  from  Martinez  that  the  varieties  of  C.  ovata,  the 
collection  of  which  had  been  recommended  to  me  by  Dr. 
Weddell,  were  only  found  in  a  zone  at  a  much  greater  eleva- 
tion than  that  of  the  C\  Caliaayas^  I  devoted  the  day  to  a 
search  in  an  almost  vertical  direction,  on  the  north-east  side 
of  the  Yana-mayu,  towards  some  heights  called  Pacchani. 

Ascending  the  steep  sides  of  the  ravine  of  Yana-mayu  for 
about  two  hundred  feet,  we  reached  a  narrow  level  shelf 
covered  with  ferns  and  the  huge  leaves  of  the  sayal  palm. 
The  locality  was  very  damp  and  shady,  and  the  C  mtcrantha, 
HuihapUy  and  Cascarilla  Carua  were  in  great  abundance.  We 
continued  to  ascend  through  the  forest  which  covered  the 

8 
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sidefl  of  the  steep  monntaiD,  for  several  boors  continuously  ; 
tlie  footing  consisting  of  decayed  leaves  and  rott«n  tnuik% 
mosa  and  feiHB  covering  every  tree,  and  all  the  vegetation 
intensely  hnmid.  At  a  height  of  750  feet  above  the  river  we 
came  to  some  trees  of  the  beno-beno  (Pimentelia  gompAotia,* 
Wedd.),  with  its  bright  lanrel-like  leaves  and  minnte  cap- 
snlea ;  the  C  pubeteeni,  called  by  Martinez  oaaearilla  onut- 
rUla,  still  only  in  bud,  which  was  very  abundant;  and 
large  trees  of  the  nwrada  ma'ta^ada  (C.  ovata,  var.  a  vtd- 
garit,  Wedd.).  Near  this  place  a  troop  of  about  twenty 
monkeys  went  chattering  along  the  tops  of  the  trees,  and 
wh3e  I  was  looking  at  them  a  huge  black  hornet  rushed  up 
oat  of  the  moss  and  stung  me  on  the  chin.  These  savage 
creatures  make  their  nests  under  the  earth,  and  are  called 
huancoyru. 

After  a  long  and  weaiisome  but  fruitless  search  for  young 
plants  of  the  zamba  nwrada  (the  /3  rufatervu  variety  of  O. 
ouata)  in  these  excessively  damp  forests,  we  began  the 
descent  again.  Nothing  struck  me  bo  mnch  aa  the  extraordi- 
nary variety  of  forms  and  shapes  in  which  nature  works  in 
these  tropical  forests.  One  is  amazed  to  see  enormoos  trees 
with  their  gigantic  roots  separating  at  least  twenty  feet  above 
the  ground,  and  forming  perfect  Grothic  arches.  In  one  placo 
a  giant  of  the  forest  had  grown  ou  the  edge  of  a  ridge  of  rock, 
and  the  roots  had  combined  with  the  stone  to  form  a  spacious 
vaulted  cave  large  enough  to  hold  ton  men  comfortably. 
Beautiful  variegated  leaves  of  Ootocatia,  and  a  scarlet-flowered 
Juatitia,  with  bright  purple  leaves,  united  with  a  profosion  of 
ferns  to  ornament  the  opening,  while  some  tree-ferns,  and  a 
ekijtilla,  the  most  slender  and  elegant  of  the  palms  of  the 
forest,  guarded  the  entrance.  Kays  of  the  sun  strolled 
tlirougli  a   network  of  bamboos  on  an  opposite  bonk,  and 


■  I  bioHglil  liiinu)  u  bunch  of  the  cspraloai  dow  in  the  ht'rlnrium  at  Kuw. 


Chap.  XV.         SCARCITY  OF  VALUABLE  PLANTS.  2^9 

penetrated  into  the  recesses  of  the  cayem.  While  I  gazed  on 
this  lovely  scene,  the  plaintive  mournful  notes  of  the  little 
"  Alma  perdida "  reached  me  from  the  boughs  of  the  great 
tree.  This  is  a  small  bird  of  the  finch  tribe,  of  which  there 
are  two  kinds,  one  black,  the  other  chesnut  with  black 
wings.  Their  loud  clear  note  is  peculiarly  sad.  Such  peeps 
as  these  into  the  secret  beauties  of  the  innermost  forest 
recesses  are  rewards  for  many  hours  of  toil  and  disappoint- 
ment. 

Late  in  the  evening  I  returned  to  the  tent  dead  tired,  sod- 
den and  wet  to  the  skin,  covered  with  moss  and  fungus,  bitten 
all  over  by  mosquitos,  stung  by  a  hornet,  and  with  hands 
sliced  in  pieces  by  the  sharp  blades  of  a  Panicum  called  chaUi- 
chain,  but  with  only  three  plants  of  the  valuable  variety  of 
(7.  ovata.  It  is  most  provoking  that  only  the  seedlings  of  all 
the  worthless  species  of  Ghiuchono)  should  be  in  great  abun- 
dance ;  the  reason  is  of  course  connected  with  the  general 
felling  of  the  trees  of  valuable  species  by  the  cascarilleroe, 
years  ago. 

There  was  little  rain  during  the  night,  and  on  May  6th  wo 
commenced  the  search  of  a  range  of  forest  on  the  south-west 
side  of  the  Yana-mayu  ravine,  where  we  found  a  large  supply 
of  plants  of  C,  Calisaya.  At  a  height  of  500  feet  above  the 
river  there  was  a  ridge  of  rock  jutting  out  from  the  forest- 
covered  sides  of  the  ravine.  In  this  spot  the  ground  was  not 
nearly  so  thickly  covered  with  vegetation ;  there  were  no 
palms,  tree-ferns,  or  plants  requiring  extreme  moisture,  and 
young  plants  received  shade  from  taller  trees,  while  they  also 
enjoyed  plenty  of  sunshine  through  the  spreading  branches. 
The  most  abundant  plants  were  MelastomaSy  huaturus,  and 
Panica,  which  climb  amongst  the  branches  to  a  height  of 
thirty  feet  and  upwarda  These  afford  but  very  slight  shade, 
and  below  there  is  an  undergrowth  of  ferns,  Coloca^,  and 
young  plants.   In  different  parts  of  this  ridge  we  collected  124 
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young  C  CdliMjfa  plants,  most  of  them  root-shoots,  and 
a  few  seedlings.  There  were  also  two  young  trees  bearing 
capsules.  The  (7.  Calisaya  plants  were  all  growing  out  of  the 
moss  which  covered  the  rock  to  a  thickness  of  eight  inches  or 
a  foot,  together  with  beautiful  Hymen/ophylla^  but  there  was 
scarcely  any  soiL  The  roots  spread  along  the  &ce  of  the 
rock,  which  is  a  metamorphic  clay  slate,  unfossiliferons, 
slightly  micaceous,  and  ferruginous  *}  and  is  easily  broken  up 
into  thin  layers  by  the  growth  of  the  plants.  In  this  situa- 
tion the  (7.  CaHMtfM  were  more  numerous  than  in  any  other 
we  haye  yet  seen. 

Two  bears  had  made  themselves  a  comfortable  and  very 
carefully  prepared  bed  on  the  summit  of  the  ridge,  whence 
there  was  an  extensive  bird's-eye  view  of  the  windings  of  the 
river,  and  of  the  forest-covered  mountains  beyond.  On  the  op- 
posite mountains  there  were  two  or  three  long  bare  places — 
tremendous  landslips,  not  unfrequent  occurrences  in  the  forest. 
There  is  a  sudden  crash,  when  masses  of  rock,  huge  trees,  and 
underwood  come  rushing  down  in  one  fell  irresistible  swoop. 
A  beautiful  white  StephanatU  was  climbing  over  the  rocks. 
We  returned  to  the  camp  in  a  heavy  fall  of  rain,  after  a  very 
severe  but  successful  day's  work,  and  found  that  both  the 
Indians  and  ourselves  had  come  to  the  end  of  our  provisions, 
and  that  Andres  Vilca  had  not  returned. 

On  May  7th  we  rose  to  find  only  a  few  bread-crumbs  in  the 
comer  of  our  bag,  and,  as  fisunine  was  thus  knocking  at  the 
door,  it  became  necessary  to  beat  a  hasty  retreat  The  plants 
were  carefully  packed  in  layers  of  moss,  and  sown  up  in  two 
bundles  of  Russia  matting,  which  we  had  brought  with  us, 
containing  about  200  chinchona-plants.     In  the  absence  of 


•  Thoro  wo  also  fuund  the  TVidiO'    Ik;  a  imtivc  of  Peru. 
maties  mufoouieg,  a  pretty  little  fern  '      *  S|H.i'iin(;iis  from  tliis  locality  wer«» 
which,  I  am  informea  by  Mr.  J.  Smith,  '  exumined  and  reported   npoii   at  2S, 
of  Kew,  thonj^h  common  in  Uie  Went  '  Jenny ii-Mtreet. 
JiKlieH,  was  not  previtMisly  known  to 
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Andres  Vilca,  Mr.  Weir  showed  much  zeal  and  energy  in 
undertaking  to  carry  one  of  these  bundles,  four  and  a  half 
feet  in  circumference,  over  the  slippery  and  dangerous  road» 
in  doing  which  he  fell  into  the  river. 

On  the  morning  of  May  7th,  when  we  commenced  our 
retreat,  it  was  pouring  with  rain,  and  the  forest  was  saturated^ 
our  bodies  sodden,  our  hands  crumpled  like  washerwomen's^ 
and  our  powder  damp.  We  had  to  wade  across  many  little 
streams  falling  into  the  Tambopata.  The  first,  after  leaving 
the  Yana-mayu,  was  called  Ghuru-bamba,  because  it  empties 
itself  just  opposite  an  island  (churu,  in  Quichua).  The  next 
stream  was  Uma-yuyu,  uma  being  water  in  Aymara,  and  yuyu 
a  plant  with  a  large  cordate  dock-like  lea^  used  in  chupes. 
Thus  every  little  stream  and  hill  had  received  a  name  from 
the  cascarilleros  of  former  times,  from  some  peculiarity  of 
Ix)sition  or  other  similar  circumstance,  which  would  easily 
impress  it  on  the  memory.  What  an  improvement  on  the 
nomenclature  in  new  countries  discovered  by  Englishmen, 
where  we  have  an  endless  succession  of  Jones's  rivers,  Smith's 
mountains,  and  Brown's  islands !  Near  the  banks  of  these 
streams  there  are  very  large  snail-shells,  and  Slartinez 
described  the  snails  as  "  large  kind  of  hornets,  all  made  of 
flesh,  which  do  not  sting."  He  called  them  Mamachuru,  or 
**  Mother  of  the  Island." 

On  reaching  the  precipice  of  Ccasa-sani  we  scrambled 
along  its  slippery  sides,  in  the  pouring  rain,  to  collect  plants 
of  C.  Calisayay  and  obtained  twenty-one  good  ones.  They 
were  growing  in  a  similar  situation  to  those  above  the  Yana- 
mayu,  in  company  with  a  number  of  Aceite  de  Maria  trees 
{Elceagia  Marice)^  and  completely  exposed  to  the  sun,  >vithout 
any  shade  whatever.  Passing  the  precipice,  we  continued  our 
clamp  weary  journey,  Martinez  pointing  out  everything  that 


^  D(*0cri)>ocl  by  Dr.  'Wcddell,  in  \m  Hittoire  NatwrdU  det  Quhnpthias^  in 
a  iiotu  uudor  Uio  genua  PimenUlia. 
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was  noticeable  by  the  way,  especially  the  polo  mmto  (Chtak 
eum  9anetum)y  a  very  tall  tree,  the  stem  60  to  70  feet  hi^ 
without  a  branch,  with  a  few  short  horizontally  spreadin 
branches  at  the  summit,  with  pinnate  leaves.  When  tfa 
bark  is  cut^  a  host  of  stinging  ants  come  forth.  Thei 
was  also  a  plant,  which  he  called  cushira  ^Uvestre  {Otmn 
acTdra  t\  with  a  rhizome,  and  bunches  of  rank  red  berrie 
We  passed  through  groves  of  paccays  {Minuma  Inga)^ 
ci^ping  legume  with  bright  flowers,  wild  coca,  many  Xoi 
on^fiMW,  Mrith  their  large  coarse  leaves  drooping  over  it 
river,  and  a  mekstomaceous  plant  with  a  crimson  frai 
After  having  been  nearly  carried  away  by  the  force  of  tt 
Challuma  river,  in  wading  across  it,  I  reached  Gironda 
hospitable  shed,  after  a  journey  of  more  than  thirty  mile 
in  pouring  rain. 

On  May  8th  I  left  Girouda's  clearing,  with  Martinez,  i 
order  to  examine  the  forests  above  the  hut  of  Tambopai 
for  plants  of  (7.  Calisaya.  Here,  in  almost  exactly  a  simih 
ridge  of  rock  to  those  which  proved  so  prolific  of  thet 
precious  plants  on  the  heights  above  the  Yana-mayo,  an 
on  the  precipice  of  Ccasa-sani,  I  found  a  number  of  plan 
of  Caluaya  morada  (C.  BoUviana,  Wedd.),  growing  out  < 
moss,  amongst  the  rocks,  with  scarcely  any  soil.  They  wei 
overshadowed  by  numerous  trees,  called  by  Martinez  "  Con 
padre*  de  Calisaya  "  (Gomphasia  cfilarantha,  Wedd.),  one  < 
the  most  graceful  and  beautiful  of  the  chinchonaceous  plant 
with  deliciously  sweet  flowers.  Dr.  Weddell  exactly  describ 
it  as  rising  without  a  branch  above  all  the  trees  of  the  for« 
and  then  spreading  out  in  the  form  of  a  chandelier,  ai 
attracting  the  attention  of  the  traveller  from  afar.  Tl 
bark  of  this  tree,  with  its  transverse  cracks,  can  with  difficul 


^  III  IVru  the  fiither  of  h  child  i» 
c^thipiulrt  to  ittf  gud&thcr.    It  is  ecu- 


(ddered  u  very  done  and  aiored  id 
tionship. 
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be  distinguished  from  that  of  (7.  CaliBoya.  Whilst  climbing 
amongst  these  rocks,  I  nearly  put  my  hand  on  a  small 
viper  of  a  most  venomous  kind,  18  inches  long,  with  a  black 
skin  marked  with  yeUow  rings,  edged  with  white.  In  the 
evening  we  returned  to  Gironda's  clearing  at  Lenco-huayccu, 
with  eighty-seven  chinchona-plants,  sixteen  of  Calisaya  fina 
((7.  CalisayOy  var.  a  vera),  and  sixty-nine  of  Calisaya  morada 
((7.  Boliviana,  Wedd.). 

We  found  Gironda,  on  whom  we  were  now  entirely  depen- 
dent for  food,  very  little  better  off  than  ourselves.  His 
supplies  consisted  of  maize,  yucas,  aracachas,  chunus  or 
frozen  potatoes,  and  quispiiias,  made  of  boiled  quinoa-grains 
dried  in  the  sun,  ground,  and  preserved  as  little  gritty 
hard  lumps.  He  also  had  some  achoccJies,  which  are  poor 
watery  cucurbitaceous  things,  squeezed,  and  served  up  in 
chupes.     No  salt 

Though  frequently  baffled,  and  more  than  once  exposed  to 
much  risk  in  making  vain  attempts,  I  had  never  given  up 
my  determination  to  have  at  least  one  day's  work  on  the 
right  bank  of  the  Tambopata.  For  some  days  the  volume 
of  water  had  been  gradually  decreasing,  but  it  was  still 
40  yards  across,  and  rushing  with  great  velocity  over  a  ford 
which  Gironda  believed  to  exist  a  little  below  Lenco-huayccu. 
I  stripped  and  went  in,  with  the  stem  of  a  young  chonta 
palm  as  a  support,  but,  on  approaching  the  mid-channel,  the 
water  came  up  above  my  middle,  the  large  pebbles  sb'pped 
and  rolled  under  my  feet,  and  for  some  time  it  was  with  the 
utmost  difficulty  that  I  held  my  own;  but  finally  we  all 
reached  the  right  bank  in  safety. 

We  were  rewarded  by  a  very  sucessful  day's  work.  After 
ascending  the  steep  ravine,  through  the  zone  of  bamboos, 
to  a  height  of  400  feet,  we  reached  a  ridge  of  rocks,  where 
we  collected  lOi)  good  chinchona-plants  of  the  CaUsaya 
morada  sjjecies.     The  leaves  of  the   chinchonaj,  and  more 
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especially  the  CalUaya  species,  are  inyariably  perforated  by 
holes  in  every  direction.  Much  of  this  mischief  is  the  work 
of  caterpillars,  but  it  may  partly  be  attributed  to  the  effects 
of  drip  from  the  trees  which  overshadow  them.  In  this 
forest  there  nete  trees  of  great  height,  without  a  branch  for  a 
distance  of  50  or  60  feet  from  the  ground,  which  Martinez 
called  eoneZo.  The  inner  bark  had  a  strong  taste  of  cinna- 
mon, and  they  use  it  to  scent  and  flavour  their  huarapu^  or 
fermented  juice  of  the  sugar-cane.  On  many  trees,  in  the 
forest,  there  are  immense  masses  of  earth  fixed  on  the  trunk, 
called  eotocuro.  They  consist  of  exceedingly  thin  layers,  one 
added  to  another  until  they  are  sometimes  of  an  immense 
size,  eight  to  ten  feet  high,  and  three  or  four  feet  across. 
They  are  made  by  myriads  and  myriads  of  small  yellowish 
lice,  which  swarm  between  each  thin  layer. 

In  the  evening  we  incurred  the  same  risks  in  wading 
across  the  river  again,  but  arrived  without  any  accident  at 
Gironda's  clearing,  where  we  now  had  a  depdt  of  436 
chinchona-plants. 

On  May  10th  I  resolved  to  make  a  search  on  the  heights 
immediately  above  Lenco-huayccu,  called  Gloiiapata,  for 
the  valuable  red-nerved  variety  of  (7.  ovata,  I  first  paid 
a  visit  to  the  poor  little  Indian  wife  and  children  of  Mar- 
tinez at  Huaccay-churu,  in  a  hut  of  split  bamboos,  sur- 
rounded by  aracachas,  yucas,  camotes  with  their  white 
convolvulus  flowers,  plantains,  frijoles  or  beans,  and  the 
AmaranihuM  amdatus,  which  they  call  jataccu  and  cuimi^ 
using  the  leaves  in  chupes.  We  then  struck  right  up  the 
steep  declivity  of  Gloriapata,  making  our  way  with  difiiculty 
through  the  dense  bamboo  thickets,  which,  in  spite  of  their 
obstinate  obstructiveness,  make  excellent  cisterns,  and  their 
joints  will  always  afford  a  good  drink  of  cool  .water.  For 
some  time  we  followed  a  pathway  made  by  a  herd  of  pec- 
caries, until  it  ended  at  the  mouth  of  a  cave  wliicb,  though 
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low,  appeared  to  be  of  considerable  size.  These  peccaries 
come  down  in  herds  of  thirty  or  forty  to  the  clearings,  during 
the  night,  and  do  much  damage  amongst  the  roots.  Some 
are  black  and  white,  and  others  of  a  leaden  colour. 

After  ascending  for  several  hundred  feet  we  came  to  trees 
of  C.  pubescens,  whi(;h  appear  to  belong  to  a  zone  just  below, 
but  in  contact  witli  the  (7.  ovatce.  Their  leaves  were  eaten 
by  a  caterpillar,  red  at  both  ends,  with  a  horn,  red  stripe 
down  the  back,  and  red  spots  on  each  side,  body  striped 
green  and  yellow.  Some  hundred  feet  higher  there  were 
large  trees  of  both  varieties  of  C,  ovata,  growing  in  very 
moist  parts  of  the  forest,  where  the  trees  were  covered  with 
Hymenophylla  and  dripping  moss,  the  former  a  sure  sign  of 
extreme  humidity.  The  ground  was  covered  with  &llen 
leaves  to  a  great  depth,  and  there  was  a  good  deal  of  shade. 
We  collected  seven  plants  of  C,  ovata,  var,  a  wlgarisy  and 
eleven  of  C  ovata,  var,  /8  rufinervis,  five  of  which  were 
strong  healthy  seedlings,  the  remainder  being  suckers,  with 
spreading  roots  of  their  own.  With  the  C.  ovatce  grows  the 
Carhua-carhua  chica  (Cascarilla  bullata,  Wedd.). 

In  descending  from  these  heights  I  came  to  a  tree  which 
Martinez  called  copal,  but  the  trunk  rose  to  such  an  extraor- 
dinary height,  without  branches,  that  I  was  unable  to  make 
out  the  ap[)earance  of  the  leaves  or  flowers.  The  bark  was 
covered  with  a  milk-white  fragrant  resin,  of  a  nature  analo- 
gous to  gum  thus  or  gum  elemi.  The  forest  also  abounds 
in  vegetable  and  bees'  wax,  and  in  many  varieties  of  gums 
and  resins. 

On  May  1 1th,  as  we  had  now  collected  a  sufficient  number  of 
r'hinchona-plants,  including  those  of  the  shrub  Calisaya  which 
we  intended  to  take  up  on  our  return  across  the  pajonalea,  to 
fill  the  Wardian  cases  at  Islay,  Mr.  Weir  began  to  make  up 
the  plants  in  layei-s,  with  j^lenty  of  moss  between  them,  ready 
for  s(.*wing  up  in  the  Kussia  matting.     Having  heard  that  a 
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young  man, »  nephew  of  Gironda's,  had  {donted  a  C.  OaUtegta 
in  a  small  clearing  a  few  leagoes  np  the  raTine,  I  went  to 
examine  it.  The  clearing  was  on  a  steep  declivity  aloping 
down  to  the  river,  and  had  been  partly  planted  with  coffee 
and  coca  by  its  solitary  occapant.  The  tree  was  a  OaHaaya 
meraia,  having  been  a  rootrsfaoot  twelve  inches  hi^  when  it 
waa  planted  in  January,  1859.  It  is  now  sevm  feet  hi^  vx 
{nches  and  foor-tenths  in  circomfereaoe  loond  the  tnmk,  and 
three  feet  tiiree  inches  across  the  longest  brandies  from  one 
aide  of  the  stem  to  the  other.  It  was  growing  on  the  side  ot 
a  steep  hill,  quite  open  to  the  south,  east,  and  Bontlb«88t^  at 
the  edge  <tf  a  clearing,  while  moontains  covered  with  (ora/t 
rise  ap  close  behind  it,  on  the  north  and  west,  to  a  groat 
height  It  is  planted  in  a  soil  consisting  of  stiff  yeUowiA 
loam,  composed  c^  vegetable  matter,  mixed  with  the  diain- 
tegration.of  the  eofi  clay  slate.  This  is  probably  the  only 
cultivated  chinchona-tree  in  Peru.  In  returning  tn  Lenc(^ 
faoayccu  I  saw  a  flock  oi  AUctora,  large  birds  analc^ns  to 
torkeyB,  and  many  parrots ;  and  on  my  arrival  I  found  that 
Mr.  Weir  had  already  made  up  the  cbinchona-plante,  in 
four  BuBsia-matting  bundles,  ready  to  start  for  Sandia  on 
the  following  momiog. 
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CHAPTER  XVL 

GENERAL  REMARKS  ON  THE  CHINCHONA-PLANTS  OF 

CARAVAYA. 

The  range  of  my  observations  in  the  chinchonarforests  ex- 
tended for  a  distance  of  forty  miles  along  the  western  side  of 
the  ravine  of  Tambopata,  and  one  day's  jonmey  on  the  eastern 
side.  This  region  is  covered,  with  few  exceptions,  from  the 
banks  of  the  river  to  the  summits  of  the  mountain-peaks,  by 
a  dense  tropical  forest.  The  formation  is  everywhere,  as  I 
have  before  said,  an  unfossiliferous,  micaceous,  slightly  ferru- 
ginous, metamorphic  clay-slate,  with  veins  of  quartz,  and  tlie 
streams  aU  contttin  more  or  less  gold-dust.  When  exposed  to 
the  weather  this  clay-slate  quickly  turns  to  a  sticky  yellow 
mud,^  and  lower  down  it  is  very  brittle,  and  easily  breaks  off 
in  thin  layers.  The  soil  formed  by  the  disintegration  of  the 
rock,  mixed  with  decayed  vegetable  matter,  is  a  heavy  yel- 
lowish brown  loam,  but  there  is  very  little  of  it  on  the  rocky 
sides  of  the  ravine,  and  no  depth  of  soil  except  on  the  few 
level  spaces  and  gentle  slopes  near  the  banks  of  the  river. 
Mr.  Forbes,  in  speaking  of  the  extensive  range  of  Silurian 
formation,  of  which  the  Tambopata  hills  form  a  part,  attri- 
butes the  frequent  occurrence  of  veins  of  auriferous  quartz, 
usually  associated  with  iron  pyrites,  to  the  proximity  of 
granite,  whence  they  have  been  injected  into  the  Silurian 
slates.  In  the  cooling  and  solidification  of  granite  the 
quartz  is  the  last  mineral  element  to  crystfdlize  and  become 
solid,  and  he  suggests  that,  during  the   cooling,  the  conse- 


'  IK'Uce  the  iiume  Lenco-huayccu.      Ltiuiui  is  hi ly thing  sticky  iu  Quivhiui, 
.ind  htiayccu  a  mviiie. 
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qnent  expansion  doe  to  the  ciystallization  of  the  ctHurtHaents 
haa  forced  the  quartz  and  gold,  still  fluid,  into  the  flasnree 
of  the  neighbouring  rocks,  and  so  formed  the  aoriferotu 
qoartz  veins.  These  are  csily  developed  in  the  slate  rocki, 
which,  when  such  veins  occur,  mnst  be  at  no  great  dtstance 
from  granitic  eruptions,  either  visible,  or  snch  as  may  be 
inferred  to  exiat* 

The  chinchona  forests  which  I  examined  in  the  Tambc^iata 
valley  are  between  lat.  13°  and  12°  30'  8.  The  elevatiiHi 
above  the  sea,  on  the  banks  of  the  river,  is  4200  feet,  while 
the  loftiest  crests  of  the  mountains  which  overhang  it  on 
either  side  attain  an  elevation  of  about  5000  feet  In  the 
preceding  chapter  I  have  given  a  general  idea  (^  the  natnre 
of  the  climate  throoghout  the  year,  and  my  stay  was  too 
short  to  enable  me  to  give  any  more  detailed  infbrmatioa 
for  most  of  the  months ;  but  I  did  not  fail  to  take  careful 
observations  while  I  remained  in  the  valley,  which  will 
give  an  accurate  idea  of  the  climate  dnring  the  month  of 
May.  During  the  fourteen  first  days  of  May  the  results  were 
as  follows; — 

H«tik  lempenture 69|°  Falir. 

MJ  A^ 68 

AtSVM 711 

at9p.ii 69 

Hean  minimam  ID  tbe  night 62) 

Uigbest  lemperaturc  observed  76 

liowesc  „  „  ....  66 

Entire  niDge 19 

M«an  variation  in  the  24  houn     ..      ..  10| 

Greatest  „  „  ..      ..  15 

Least  „  „  ..      ..        6 

Mean  of  the  dew-point 61j     ) 

at7A.ii 61-9  I  Dry  bulb 

„  „  at3p.ii 62-6  I    UAboTc 

„  „  at9p.B 6M  J 


>  QaarUrlg  Jtmmal  <•/  Ou  Geologmii  Soatty.  Feb.  I,  ItffiO,  p.  SB. 
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The  wind  generally  blows  up  the  valley  during  the  day- 
time, when  the  clouds  ascend,  to  be  condensed  by  the  colder 
night-air.  Thus  we  almost  invariably  had  rain  at  m'ght, 
generally  in  a  heavy  fall,  but  occasionally  in  small  drizzle, 
which  usually  continued  until  the  forenoon.  At  noon  it 
cleared  up  for  a  fine  afternoon,  and  only  on  two  occasions 
did  we  have  rain  throughout  the  day.  The  valley,  and  the 
course  of  the  river,  bear  N.N.W.  and  S.S.E. 

The  three  valuable  species  of  chinchonse  found  in  Tambo- 
pata  grow  in  distinct  zones  as  regards  elevation,  together 
with  other  chinchonaceous  plants,  up  the  declivitous  sides  of 
the  ravine. 

From  the  banks  of  the  river*  to  about  400  feet  up  the 
mountains,  the  forest  consists  of  bamboos,  several  genera  of 
palms,  tree-ferns,  paccays,  and  other  Leguminosce,  Lasionemaa^ 
CascariUa  CaruaSj  and  the  Chinchona  micrantha,  together  with 
the  chinchonaceous  tree  called  by  Martinez  Huinapu.  This  is 
the  lower  zone.  The  C.  micranthay  o>alled  by  Martinez  verde 
paltaya  and  motosolOy^  was  in  flower  in  May.  I  met  with  it 
constantly  in  moist  low  places  ;  and  several  trees,  with  their 
very  large  ovate  leaves,  and  bunches  of  white  fragrant 
flowers,  were  actually  drooped  over  the  waters  of  the  river. 
It  produces  a  good  quality  of  bark,  and  I  collected  seven 
fine  seedling-plants  of  this  species. 

From  400  to  600  feet  above  the  river  is  the  middle 
zone,  and  that  which  contains  the  Calisaya-plants.  The 
vegetation  chiefly  consists  of  huge  balsam  and  India-rubber 
trees,  huaturus,  Mekutamacece,  Aceite  de  Maria  {Elceagia 
Marice),  Compadre  de  Calisaya  {Qomphoda  chlorantha)^  and 
occasional  trees  of  Cascarilla  Cartia,  which  straggle  up  from 
the  lower  zone.     Here  the  young  trees  of  C\  Oalisaya  grow 


*  I)r.  WwldeU  bclicveR  it  to  be  a  tiistinct  spvcies  from  the  C.  MicratUha  of 
lliiniiuco,  an<l  has  nnmcd  it  C.  Affinif. 
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in  great  abundance,  but  the  casearilleros  had  certainly  done 
their  work  well  in  former  years,  for  every  single  tree  of  any 
size  had  been  felled,  though  many  of  the  young  root-shoots 
were  20  and  30  feet  high,  and  covered  with  capsule-bearing 
panicles.  These  precious  trees  were  most  plentiful  under 
the  ridges  of  rock  which  crop  out  at  intervals,  where  the 
ground  was  not  so  thickly  covered  with  vegetation,  and  where 
the  young  plants  obtained  plenty  of  light  and  air,  while  they 
were  partially  protected  from  the  direct  rays  of  the  sun  by  the 
spreading  branches  of  taller  trees.  The  CWwayo-trees,  on 
the  Ccasa-sani  precipice,  however,  had  no  shade  whatever. 
They  were  covered  with  capsules.  I  observed  that  when  the 
young  plants  of  C,  Caliaaya  grew  up  the  sides  of  the  rocks, 
and  actually  came  in  contact,  they  often  threw  out  roots 
from  their  stems  or  branches.  The  C.  Calisaya  is  by  far  the 
most  beautiful  tree  of  these  forests.  Its  leaves  are  of  a  dark 
rich  green,  smooth  and  shining,  with  crimson  veins,  and  a 
green  petiole  edged  with  red,  and  the  deliciously  sweet 
bunches  of  flowers  are  white,  with  rose-coloured  laciniffi, 
edged  with  white  marginal  hairs.  But  it  was  evident  that 
we  did  not  see  them  to  advantage  in  these  forests  ;  they  ran 
up  tall  and  straggling,  as  if  seeking  the  sun,  and  seemed 
to  pant  for  more  light  and  air,  and  a  deeper  and  richer 
soil.  j\Iartinez  told  me  that,  when  the  Calisaya  is  much 
overshadowed  by  otlier  trees,  it  loses  the  crimson  colour 
on  the  petioles  and  veins  of  the  leaves ;  and  that  fifteen 
leagues  lower  down  the  river  (I  suppose  at  about  four  thousand 
feet  above  the  sea)  the  leaves  of  the  Calisaya  morada  become 
quite  bright  purjJe  all  over  the  under  side. 

Gironda  and  IVIartinez  told  me  that  there  were  three  kinds 
of  Calisaya-trees ;  namely,  the  Calisaya  fina  (C,  CaUsaya,  a 
vera,  Wedd.),  tlie  Calisaya  rtwrada  (C.  Boliinana,  Viedd.),  and 
the  tall  Calisaya  verde.  They  added  that  the  latter  was  a 
very  large  tree,  without  any  red  colour  in  the  veins  of  the 
leaves,  and  genenilly  giowitig  far  down  the  valleys,  almost 
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in  the  open  plain.  A  tree  of  this  variety  yields  six  or  seven 
quintals  of  bark,  while  the  Calisaya  fina  only  yields  three  or 
four  quintals ;  and  Gironda  declared  that  he  had  seen  one, 
in  the  province  of  Munecas  in  Bolivia,  which  had  yielded 
ten  quintals  of  tabla  or  trunk-bark  alone. 

My  remarks  respecting  the  position  of  (7.  CcdUaya  trees,  on 
the  sides  of  the  ravine,  only  apply  to  the  forest  below  Lenco- 
huayccu ;  above  that  position  they  are  not  found  so  high  up 
the  sides  of  the  mountains,  probably  owing  to  their  greater 
proximity  to  the  snowy  region  of  the  cordillera.  The  nearest 
snow  may  be  about  forty  miles  from  Lenco-huayccu,  as  the 
crow  flies.  I  also  found  that  the  Calisaya  fina  was  most 
abundant  about  the  Yana-mayu,  while  the  variety  called 
morada  was  plentiful  in  the  upper  part  of  the  ravine.  But  it 
was  very  difficult  for  an  unpractised  eye  to  detect  the  slightest 
difierence  between  these  two  varieties,  until  their  leaves  were 
plac^  side  by  side,  when  that  of  the  morada  appeared  to  be 
just  a  shade  darker  green.  Dr.  Weddell  has,  in  his  work, 
named  the  Calisaya  morada^  as  a  distinct  species,  C  Boliviana^ 
but  I  understand  that  he  is  now  of  opinion  that  it  is  scarcely 
more  than  a  variety  of  tlie  Calisaya  vera,  its  bark  being  very 
generally  collected  and  sold  as  tliat  of  the  latter.  No  plants 
which  I  saw  in  the  forests  could  be  compared,  for  vigour  and 
regularity  of  growth,  with  the  tree  which  I  have  already 
described  as  having  been  planted  on  the  edge  of  a  clearing ; 
and  I  think  this  tends  to  prove  that  plenty  of  light  and  air  is 
essential  to  the  vigorous  growth  of  the  (7.  Calisaya,  so  long 
as  there  is  a  sufficient  supply  of  moisture,  and  protection 
from  tlie  direct  rays  of  a  scorching  sun  for  the  first  year  or 
two.  The  C.  Calisaya  is  undoubtedly  the  most  delicate  and 
sensitive  of  all  the  species  of  chinehona. 

Above  the  region  occupied  by  C  Calisayas,  in  the  forests, 
is  the  third  or  upper  zone,  from  600  to  800  feet  above  the 
river.  Here,  amidst  very  dense  humid  vegetation,  covonnl 
witli  ferns  and  mosses,  are  first  met  the  trees  of  C,  p*'i^**^'^s. 
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and  Pimentelia  glomerata^  and  a  little  higher  np  are  nmneroas 
trees  of  the  two  valuable  species  of  C  ovata^  namely,  a  wrf- 
garia  and  /3  rufineruis,  vriih  very  large  ovate  leayes,  the 
latter  being  distinguishable  by  the  deep  red  of  the  leaf-veina. 
The  Cascarilla  bullata  grows  with  them,  and  extends  still 
higher  up  the  sides  of  the  mountains.  The  bark  of  the  /3 
rufinervis  variety  is  habitually  used  to  adulterate  the  Cali- 
saya,  which  it  very  closely  resembles,  and  is  called  zamba 
morada  by  the  cascarilleros,  while  the  a  vulgaris  variety  is 
known  as  morada  ordmaria.  Martinez  said  that  the  zamba 
morada  was  very  tenacious  of  life,  and  that,  having  onoe 
thrown  away  a  branch  amongst  some  moss,  he  found  it  a  fort- 
night afterwards,  still  throwing  out  shoots.  Both  varieties  of 
C,  ovata  yield  valuable  barks. 

Above  the  zone  of  the  O.  ovatas,  and  nearer  the  snowy 
Cordillera  (for  lower  down  the  valley  the  forests  cover  the 
crests  of  the  mountains),  commence  the  open  grassy  pqfonaleij 
which  I  have  already  described.  Here  the  formation  is 
exactly  the  same  as  that  in  the  valley  of  Tambopata ;  and 
the  vegetation  of  the  thickets  which  fill  the  gullies,  and  are 
interspersed  over  the  grassy  glades,  consists  of  huaturus, 
OaulthericBy  Vaccinice^  Lasiandrce,  and  other  Mela^stomacecBj 
Chinchonce,  palms,  and  tree-ferns.  The  chinchonaB  consist  of 
(7.  Caravayerma,  and  of  the  shrubby  variety  of  C,  CaHaayOj 
which  is  called  ychu  cascarilla  by  tlie  natives.  The  shrub 
CaUsaya  (13  Josephiana)  is  generally  from  six  and  a  half  to  ten 
feet  high,  but  I  met  with  an  individual  plant  which  I  believe  to 
belong  to  this  variety,  which  had  attained  a  height  of  eighteen 
and  a  half  feet ;  and  this  inclined  me  to  think,  at  the  time,  that 
this  shrubby  form  could  not  even  be  considered  as  a  variety  of 
the  normal  C.  Calisaya,  and  that  its  more  lowly  habit  was 
merely  due  to  the  higher  elevation  and  more  rigorous  climate 
in  wliieh  it  grew.  Dr.  Weddell  remarks  that  its  appearance 
varies  very  much  according  to  the  situation  in  which  it  grows. 
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• 

and  that  the  colour  and  texture  of  the  diflferent  parts  change 
according  to  the  amount  of  exposure. 

I  found  the  shrub  CalUaya  in  flower  in  the  end  of  April. 

We  crossed  two  pajandl  regions,  one  above  the  valley  of 
Sandia,  and  the  other  between  the  valleys  of  Sandia  and 
Tambopata.  The  height  of  the  former  above  the  level  of  the 
sea  was  5422  feet,  and  of  the  latter  5600  feet.  The  time  of 
my  visit  was  the  end  of  April  and  beginning  of  May,  and  I 
traversed  both  regions  twice,  so  that  an  abstract  of  my  meteo- 
rological observations  will  give  a  tolerably  correct  idea  of  the 
climate  at  that  time  of  the  year ;  although  they  only  extend 
over  the  25th,  26th,  27th,  and  28th  of  April,  and  a  few  days 
in  the  middle  of  May. 

Mean  temperature     69*^  Fahr. 

Mean  minimum  at  night  . .      . .  52 

Highest  temperature  observed  . .  67 

Lowest  „  »>       ••  49 

Entire  range      18 

Mean  of  the  dew-point     . .      . .  63*6  (dry  bulb  as  above). 

In  the  early  morning  there  were  generally  masses  of  white 
clouds  lying  in  the  ravines,  and  in  the  afternoon  a  thick  mist 
drifted  across  the  pajanaly  with  drizzling  rain. 

The  shrub-Calisayas,  which  were  growing  plentifully  by  the 
roadside,  above  the  valley  of  Sandia,  were  entirely  exposed, 
without  any  shade  Vhatever,  and  the  hill  on  which  they  grew 
had  a  western  aspect.  There  is  a  difference  in  elevation  of 
about  1000  feet  between  the  locality  where  we  saw  the  shrub- 
Calisayas,  and  the  region  of  the  normal  tree-CaHsaya  in  the 
Tambopata  forests;  and  the  shrubby  form  is  also  many 
leagues  nearer  the  snows  of  the  Cordillera.  These  circum- 
stances are  alone  sufficient  to  account  for  the  difference  in 
the  habit  of  these  two  forms  of  C,  Calisaya  ;  and  there  seems 
to  be  no  doubt  that  the  barks  of  the  shrubby  varieties  of  chin- 
chonae  are  specially  good  when  their  stunted  growth  is  owing 
to  the  altitude  of  the  locality. 
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Our  collection  of  chinchona-plants  in  the  Tambopata 
forests,  and  on  the  pajcncdes^  was  completed  on  May  14th,  as 
follows : — 

No.  of  Plasta. 

C.  Caliaaya  (caliaaya  fina)     ..      ..       ,      237 

C,  Bdiviana  (calisaya  morada) '  ..  185 

C,  ovata^  var.  a  vulgaris  (zamha  ordinaria) 9 

C,  ovata^  var,  /3  rufinervU  (zamba  morada) 16 

C,  micrantha  (yerde  paltaya)         7 

C  CcUisayOf  var,  fi  Josephiana  (ychu  cascariHa)  . .      . .  75 

Total     529 
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CHAPTEE    XVII. 

JOURNEY  FROM  THE  FORESTS  OF  TAMBOPATA  TO  THE 

PORT  OF  ISLAY. 

Establiahment  of  the  plants  in  Wardian  cases. 

On  May  11th  Mr.  Weir  completed  the  packing  of  the  plants, 
and  we  were  preparing  for  the  journey  up  into  the  pajonales 
on  the  following  day,  having  previously  fixed  on  the  Calisayor 
trees  from  which  we  intended  to  obtain  a  supply  of  seeds  in 
August,  when  Gironda  received  an  ominous  letter  from  Don 
Jose  Mariano  Bobadilla,  the  Alcalde  Municipal  of  Quiaca, 
ordering  him  to  prevent  me  from  taking  away  a  single  plant ; 
to  arrest  both  myself  and  the  person  who  had  acted  as  my 
guide ;  and  to  send  us  to  Quiaca.^  I  found  that  an  outcry 
against  my  proceedings  had  been  raised  by  Don  Manuel 
Martel,  the  red-faced  man  whom  I  had  met  on  the  road  to 
Sandia,  and  that  the  people  of  Sandia  and  Quiaca  had  been 
excited  by  assertions  that  the  exportation  of  cascarilla-seeds 
would  prove  the  ruin  of  themselves  and  their  descendants. 
Gironda,  though  friendly  and  hospitable,  feared  that  the 
finger  of  scorn  would  be  pointed  at  him,  as  the  man  who  had 


I  «« 


Alcalde  Municipal  del  Distrito  de    csta  nota^para  que  sin  pennitir  que  en 
Qui  CUM,  al  Seflor  Juez  de  Paz  Don     grave  perjuicio  ue  los  kijoe  del  x>ais>  lo 

tome  ni  una  planta,  por  lo  que  como 
autoridad  debe  vm  de  aberiguar  bien 
pura  cupturar  a  el  y  al  persona  quien 


Juan  de  la  Cruz  Gironda. 

**  6  de  Mayo  de  1860. 

**  Teniendo  positivas  noticias  de  que 
sea  intemado  a  los  puntos  de  Tambo- 
pata  un  estranjero  Ingles,  con  objeto 
de  estraer  plantas  de  cascarilla,  me  es 
de  absoluta  necesidad  pasarle  a  vm  '  **  Josfc  Maria>'0  Bobadilla.' 

T   2 


se  propone  a  faciliturle  dichas  plantas, 
y  conducirlos  a  este. 

"  Dios  guarde  a  vm., 
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allowed  the  stranger  to  injure  his  countrjrmen.  He  wanted 
to  throw  away  all  the  plants,  except  a  few  which  we  might 
take  without  observation,  and,  if  we  had  not  kept  constant 
guard  over  them,  he  would  have  carried  his  views  into  effect 
without  consulting  us.  I  saw  that  in  an  immediate  retreat 
was  the  only  hope  of  saving  the  plants ;  and  I  explained  to 
Gironda  that  his  views  were  incorrect,  and  that,  if  necessary, 
we  were  prepared  to  defend  our  property  by  forca 

At  the  same  time  I  addressed  a  letter  to  Don  Jose  Boba- 
dilla,  stating  that  his  interference  was  an  unwarrantable 
step  which  I  would  not  tolerate ;  and  that,  as  I  understood 
the  provisions  of  the  Constitution  of  1856,  the  functions  of 
the  Juntas  Municipales  were  purely  consultative  and  l^sla- 
tive,  conferring  no  executive  powers  whatever,  concluding 
with  an  expression  of  my  sense  of  his  patriotic  zeal,  and  of 
regret  tliat  it  should  be  accompanied  by  such  misguided  and 
lamentable  ignorance  of  the  true  interests  of  his  country. 
Nevertheless,  I  felt  the  imperative  necessity  of  immediate 
flight,  especially  as  I  obtained  information  from  an  Indian  of 
Quiaea  that  Martel's  son  and  liis  party,  who  had  brought  the 
letter,  were  only  the  vanguard  of  a  body  of  mestizos,  who 
were  coming  d()>^Ti  the  valley  to  seize  me,  and  destroy  my 
collection  of  chinchona-plants. 

Early  in  the  morning  of  May  12th  we  took  leave  of  our 
kind  and  hospitable  old  friend  Gironda,  \i'ithout  whose 
lissistance  we  should  have  been  exposed  to  much  sufferinjr 
from  want  of  food  ;  and  of  the  honest  forester  Martinez.  1 
expressed  my  sincere  regret  to  Gironda  that  any  misunder- 
standing should  have  arisen  at  the  close  of  our  acquaintance, 
and  promised  Martinez  to  obtain  guarantees  that  he  should 
suffer  no  molestation  on  account  of  the  services  he  had  ren- 
dered to  me.  The  most  melancholy  part  of  travelling  is  the 
parting  witli  friends,  never  to  meet  again. 

After    a    laborious   ascent   through   the  forest   we  found 
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Martel's  son  and  his  party  stationed  on  the  verge  of  the 
pajcndl.  They  were  evidently  waiting  for  us,  but  did  not 
attempt  to  impede  our  passage,  and  a  display  of  my  revolver, 
although  it  may  have  been  very  efficacious,  was  perfectly 
harmless,  as  the  powder  was  quite  damp.  The  young  Martel 
asked  the  Indians  in  Quichua  how  they  dared  to  carry  the 
plants,  and  called  after  them  that  they  would  be  seized  at 
Sandia ;  but  he  was  civil  to  me,  and  we  continued  our  journey 
peaceably,  though  full  of  apprehensions  at  the  turn  affairs 
might  take  on  our  arrival  at  Sandia. 

We  had  to  cross  the  same  country  as  we  had  traversed  in 
our  journey  to  the  Tambopata  valley ;  and,  in  skirting  along 
the  verge  of  a  ridge,  near  the  Marun-kunka,  the  cargo-mule 
fell  headlong  down  a  precipice  of  twenty  feet,  into  a  dense 
mass  of  trees  and  underwood.  We  could  see  the  poor  beast's 
legs  kicking  in  the  air,  but  it  was  long  before  we  could 
reach  her,  and  more  than  two  hours  before  a  circuitous 
path  could  be  cut  and  cleared  away  to  extricate  her.  We 
encamped  on  the  pajonal,  and  next  day,  after  a  very  labo- 
rious walk  of  twelve  hours,  we  reached  the  Ypara  tambo, 
in  the  valley  of  Sandia,  Mr.  Weir  having  collected  twenty 
plants  of  Caliaaya  Josephiana  on  the  way.  On  May  14th  we 
continued  our  journey  towards  Sandia,  and  collected  fifty-five 
more  plants  of  Calisaya  Josephiana  on  the  pajonal  of  Paccay- 
samana,  chiefly  seedlings. 

The  water  of  the  numerous  cascades  is  very  refreshing,  and 
as  beautiful  in  its  limpid  transparency  as  when  it  dashes  down 
the  rocks  in  dazzling  streams  of  purest  white.  We  were  now 
too  in  the  Itod  of  luscious  oranges  and  chirimoyas.  The  com- 
monest bird  in  the  valley  of  Sandia  is  the  cuchu,  a  kind  of 
large  crow,  with  a  shrill  weak  caw.  It  has  a  long  yellow  bill, 
greenish-brown  body  and  wings,  rump-feathers  red,  and  a  long 
bright  yellow  tail,  with  a  black  line  down  the  centre.  The 
cuchus  walk  about  the  fields  eating  the  young  maize,  and 
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perch  upon  the  adjoining  trees.  Humming-birds  are  nume- 
rous, and  very  beautiful ;  I  saw  also  a  little  cream-coloured 
hawk,  and  lordly  eagles  were  soaring  over  the  ravine,  having 
their  eyries  in  the  inaccessible  parts  of  the  lofty  cliffs.  Ap- 
proaching Sandia  in  the  early  morning  of  May  15th,  I  came 
upon  many  groups  of  Indians,  with  their  wives  and  daughters, 
who  had  slept  in  the  road,  on  their  way  to  and  from  their 
coca-harvests.  They  were  boiling  their  breakfasts  of  potatoes 
over  little  fires  of  dry  sticks,  which  crackled  pleasantly. 
Grand  precipices  towered  up  on  either  side  of  the  valley,  and 
in  the  bottom,  where  the  bright  river  was  murmuring  on  its 
way,  there  was  a  hut  in  a  field  of  maize,  surrounded  by  the 
drooping  crimson  flowers  of  the  "  love-lies-bleeding,"  with  a 
girl  in  a  bright  blue  woollen  dress  sitting  at  the  door. 

On  arriving  at  Sandia  I  went  through  the  ceremony  of  pay- 
ing off  my  Indians,  and  taking  leave ;  and  Vilca,  Ccuri,  and 
Quispi  returned  to  their  homes.  I  formed  a  very  high  opinion 
of  the  Indian  character  from  my  experience  with  these  my 
fellow-labourers.  Suspicious  they  certainly  were  at  times, 
and  with  good  reason  after  the  treatment  they  have  usually 
met  with  from  white  men,  but  willing,  hard-working,  inteUi- 
gent,  good-humoured,  always  ready  to  help  each  otlier,  quick 
in  forming  the  encampments,  conversing  quietly  and  without 
noise  round  the  camp-fires,  and  always  kind  to  animals  ;  alto- 
gether very  eflSeient  and  companionable  people. 

I  found  things  at  Sandia  in  a  very  alarming  state  ;  most  of 
the  people  had  been  excited  by  letters  from  Quiaca  to  prevent 
me  from  continuing  my  journey  with  the  chinchona-plants, 
and  a  sort  of  league  had  been  made  with  other  Juntas  Muni- 
eipales  to  protect  their  interests,  and  prevent  foreigners  from 
injuring  them.  The  tactics  which  were  adopted  would  have 
succeeded  in  their  object,  but  for  a  great  piece  of  good  luck. 
I  wiis  prevented  from  hiring  mules,  exrept  to  go  to  Crucero. 
where  I  knew  Martel  was  stationed,  with  the  intention  of 
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raising  obstacles  to  my  further  progress  until  the  plants 
had  been  killed  by  the  frost.  I  was  in  despair,  and  medi- 
tated setting  out  on  foot,  with  all  the  four  bundles  of 
plants  on  my  own  mule,  when  Don  Manuel  Mena  told  me 
confidentially  that>  if  I  would  give  him  my  gun,  he  would  get 
an  Indian  to  supply  beasts,  and  accompany  me  to  Vilque,  on 
the  road  to  Arequipa.  I  willingly  agreed  to  this  bargain, 
and  sent  Mr.  Weir  and  Pablo  to  Crucero,  so  as  to  throw 
Jilartel  off  the  scent^  while  I  hurried  the  plants  down  to  the 
coast  by  the  most  imfrequented  line  of  coimtry. 

An  alarm  had,  however,  been  spread  through  all  the 
villages  bordering  on  the  chinchona  forests,  both  in  Caravaya 
and  Bolivia,  and  I  ascertained  that  effectual  measures  had 
been  taken  to  prevent  my  return  for  seeds  in  August. 
Martel  had  also  written  to  the  towns  and  villages  between 
Crucero  and  Arequipa,  to  put  obstacles  in  the  way  of  my 
retreat,  so  that  I  found  it  necessary  to  avoid  entering  any 
town  or  village,  and  to  shape  a  direct  compass-course  over 
the  Cordilleras  from  Sandia  to  Vilque.  I  also  reluctantly 
abandoned  my  intention  of  returning  to  collect  seeds  in 
August,  and  made  the  best  arrangements  in  my  power  to 
obtain  a  supply,  through  a  reliable  agent,  in  the  ensuing 
year.  Martel  was  a  mischievous  meddling  fellow,  but  the 
members  of  the  Juntas  Municipales  may  have  been  influenced 
by  misguided  zeal  for  the  interests  of  their  country,  and  for 
the  preservation  of  a  strict  monopoly  in  a  trade  which  has 
ceased  to  exist,  for  no  bark  is  now  exported  from  Caravaya. 

In  the  morning  of  May  17th  I  left  Sandia  on  my  own 
trusty  mule,  driving  two  others  with  the  plants  before  me, 
and  accompanied  by  tlieir  owner  on  foot,  an  Indian  named 
Angelino  Paco,  a  middle-aged  respectable-looking  man,  who 
had  been  one  of  tlie  Alcaldes  of  Sandia  in  1859.  Mr.  Weir 
started  for  Arequipa  on  the  same  day,  by  way  of  Crucero. 
Passing  through  Cuyo-cuyo  without  stopping,  I  continued  to 
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ascend  a  mountain-gorge,  by  the  side  of  the  stream,  but 
Paco  had  never  been  out  of  the  valley  of  Sandia  before, 
and  was  useless  as  a  guide.  All  along  the  banks  of  the 
stream  there  were  square  pools  dammed  up  and  fiUed  with 
heaps  of  potatoes  and  ocas,  placed  there  to  freeze  into 
chufku9y  the  principal  food  of  the  Indians  when  in  the  forests, 
or  on  the  coffee  or  coca  estates.  Higher  up  the  gorge  all 
signs  of  habitation  cease,  though  there  are  still  abandoned 
tiers  of  ancient  terraces,  and  the  mountain  scenery  is  quite 
magnificent  Night  coming  on  without  a  moon,  I  halted 
under  a  splendid  range  of  frowning  black  cliffs,  and  suc- 
ceeded ill  pitching  the  tent  in  the  dark,  but  there  was  no 
fuel,  and  on  opening  the  leathern  bag  I  found  that  my 
little  stock  of  food  and  lucifer-matches  had  been  stolen  in 
Sandia.  I  was  thus  entirely  dependent  for  existence  on 
Paco  8  parched  maize,  which  proved  uncommonly  hard  fare. 
The  cold  \?as  intense  during  the  night,  and  penetrated 
through  the  tent  and  clothes  to  the  very  marrow. 

At  daybreak  Paco  and  I  loaded  the  mules,  and  continued 
to  ascend  the  gorge  by  the  side  of  the  river  of  Sandia,  which 
becomes  a  noisy  little  rill,  and  finally  falls,  as  a  thin  silvery 
casc*ade,  over  a  black  cliff.  Reaching  the  summit  of  the 
snowy  Cordillera  of  Caravaya,  we  commenced  the  journey 
over  lofty  grass-covered  plains,  where  the  ground  was 
covered  with  stiff  white  frost.  There  were  flocks  of  vicunas 
on  the  plain,  and  kuullattui,  large  white  geese  witli  brown 
wings  and  red  legs,  on  the  banks  of  the  streams ;  but  as 
we  advanced  even  these  signs  of  life  ceased,  and,  when  night 
closed  in,  I  looked  round  on  the  desolate  scene,  and  thought 
that  to  make  a  direct  cut  across  the  cordilleras  to  Vilque 
by  compass-course  was  a  very  disagreeable  way  of  travel- 
ling, though,  in  this  casts  a  necessary  one.  I  had  been 
eleven  hours  in  the  stuldle,  when  Paco  found  an  abandoned 
shepherd's  hut,  built  of  loose  stones,  three  feet    high,  and 
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thatched  with  ychu  grass.  The  miDimum  thermometer, 
during  the  night,  was  as  low  as  20°  Fahr.  by  my  side. 

At  daylight  on  May  19th  Paco  complained  of  having  to 
rise  before  the  sun,  although  he  must  have  been  half-frozen. 
The  mules  had  escaped,  and  we  were  fully  three  hours  in 
catching  them.  The  ground  was  covered  with  a  crisp  frost, 
and  during  the  forenoon  we  were  travelling  over  the  same 
lofty  wildemess,  consisting  of  grassy  undulating  hills,  with 
ridges  of  cliffs,  and  huge  boulders  here  and  there.  Tlie  view 
was  bounded  on  the  north  and  east  by  the  splendid  snowy 
peaks  of  the  Caravayan  range,  and  to  the  north-west  by 
those  of  Vilcanota.  The  only  living  things,  in  these  wild 
solitudes,  are  the  graceful  vicuhaSy  which  peered  at  us  with 
their  long  necks  from  behind  the  grassy  slopes,  the  guanacoSy 
the  biscaches  burrowing  amongst  the  rocks,  and  the  huallatas 
or  large  geese  on  the  margins  of  streams  or  pools  of  water. 

At  about  noon  we  began  to  descend  a  rocky  dangerous 
cuesta,  where  there  was  much  trouble  with  the  mules,  which 
were  constantly  attempting  to  lie  down  and  roll  with  the 
plants.  The  steep  descent  led  into  the  plain  of  Putina, 
which  was  covered  with  flocks  of  sheep,  with  small  farms, 
shaded  by  clumps  of  yi^^nwa-trees,  nestling  under  the  sand- 
stone cliffs  which  bound  the  plain.  Crossing  another  range, 
we  reached  a  swampy  plain,  with  sheep  and  cattle  scattered 
over  it,  and  stopped  at  an  abandoned  shepherd's  hut,  the 
exact  counterpart  of  last  night's  lodging.  I  had  been  ten 
hours  in  the  saddle,  and  was  faint  from  hunger,  but  had  to 
go  supperless  to  bed.  Paco  was  nearly  breaking  down  from 
a  bad  wound  in  his  foot,  but  I  bandaged  it  with  Unt,  and 
ho  was  able  to  proceed.  He  had  an  alco  or  Peruvian 
(log  with  him,  which  was  devotedly  attached  to  its  master. 
These  dogs  are  something  like  Newfoundlands,  only  much 
smaller,  generally  black  or  white,  and  seldom  baik. 

On  the  morrow  the  way,  for  the  first  two  hours,   led  over 
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grassy  hills  covered  with  flocks  of  sheep,  with  shepherd-lads 
playing  on  pincuHuSy  or  flutes,  the  sound  of  which  came 
floating  pleasantly  on  the  air,  from  every  direction  far  and 
near.  We  passed  several  blue  mountain-lakes,  with  islands 
of  rushes,  and  many  ducks.  From  10  A.M.  until  sunset  the 
whole  day  was  occupied  in  crossing  a  vast  plain  covered 
with  sheep  and  cattle,  and  just  after  sunset  we  reached  a 
small  estancia  or  sheep-farm.  It  was  occupied  by  a  large 
family  of  good-tempered  Indians,  whose  eyes  glistened  when 
I  ofiered  them  a  cesto  of  coca  which  I  had  with  me,  in 
exchange  for  unlimited  supplies  of  milk  and  cheese.  It  was 
pleasant  to  see  their  happiness  at  the  acquisition  of  this 
treasure,  which  was  shared  by  the  children  and  dogs.  The 
place  was  full  of  guinea-pigs,  which  are  considered  great 
delicacies.  The  extreme  hunger  from  which  I  had  suffered 
since  leaving  Sandia  was  here  relieved  by  plenty  of  milk, 
cheese,  and  parched  maize.  Every  night  I  had  wrapped  the 
Russian  mats,  which  enveloped  the  plants,  in  warm  ponchos, 
and  the  tent.  The  crooked  wriggling  quefiua-branches,  which 
fonned  the  roof  of  the  hut,  looked  like  snakes  in  tlie  dim 
light  after  sunset. 

At  sunrise  on  May  21st  there  was  a  white  frost,  and  the 
deep  blue  sky  was  without  a  single  cloud.  Suddenly  an  im« 
mense  flock  of  flamingos,  called  parihuana^  in  Quichua,  rose 
in  a  long  colimin  from  the  margin  of  the  river  of  Azangaro, 
which  flows  through  the  plain.  These  birds,  with  their  crim- 
son wings,  and  rose-coloured  necks  and  bodies,  whirring  up 
in  a  long  spiral  column,  formed  one  of  the  most  beautiful 
sights  I  ever  saw. 

Crossing  a  range  of  rocky  hiUs,  we  enteretl  a  plain,  whic^h 
extended  to  the  banks  of  a  large  lake,  with  the  little  town  of 


•  Ilonco  the  nanio  of  tlie  Peniviun 
/n»vinei'  of  rariuacochaf.  Parihuana- 
rorhu,  the  Fluiiiiii}^)  hike— O.  <le  Ui 
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Arapa  built  along  the  shore.  Dark  monntains  rise  up  im- 
mediately in  the  rear.  I  believe  that  I  am  the  first  English 
traveller  who  has  ever  visited  this  lake,  and  M.  de  Castelnau, 
who  obtained  some  information  respecting  it  at  Puno,  says 
that  it  is  not  to  be  found  in  any  map.'  Along  the  shores  there 
were  long  rows  of  flamingos,  standing  like  a  gigantic  regi- 
ment, with  a  few  skirmishers  thrown  out  flfehing.  There  were 
also  kuallatas,  ibises,  ducks,  and  a  stout-built  stunted  sort  of 
crane.  Journeying  on,  we  began  to  cross  a  vast  plain  which 
extends  for  many  leagues  roimd  the  north-west  comer  of 
lake  Titicaca,  and  is  dotted  with  walled  estanciaa  and  flocks 
of  sheep.  At  length  we  reached  the  ford  over  the  river  of 
Azangaro,  in  sight  of  the  little  village  of  Achaya,  to  the 
left.  The  water  came  above  the  mules*  bellies,  and,  cross- 
ing half  a  mile  of  swampy  ground,  we  came  to  another 
ford  over  thej*iver  of  Pucara.  The  two  rivers,  uniting  just 
below  Achaya,  form  the  Bamiz,  the  largest  feeder  of  lake 
Titicaca.  We  continued  our  way  for  many  hours  over  the 
plain,  until  we  reached  an  Indian's  hut  long  after  dark,  having 
been  twelve  hours  in  the  saddle,  at  the  slow  tedious  pace  of 
a  tired  mule.  The  cargo-mules  had  played  every  kind  of 
vicious  trick  throughout  the  day,  i-unning  off  in  different 
directions  at  every  opportunity,  and  constantly  trying  to 
roU. 

Starting  at  daybreak  on  the  22nd,  we  forded  the  river  of 
Lampa,  crossed  the  road  between  Lampa  and  Puno,  passed 


•  **  We  give  here  the  notices  which  '  having  traversed  two  other  smaller 
we  have  coUected  respecting  the  exist-  I  lakes  to  the  west,  fiill  into  the  Kamiz, 
ence  and  position  of  a  lake  wliich  is  j  which  is  thus  rendered  navigable  at 
not  to.be  found  in  any  map,  and  which  >  all  seasons.  The  principal  villages 
Ix^iTs  the  name  of  Aropa.  It  is  said  around  the  lake  of  Arapa  are  Chaca- 
to  be  6  leagues  to  the  north  of  lake  maua,  Chnpan,  Arapa,  and  Yetaiisas. 
Titicaca,  and  is  30  leagues  in  circimi-  |  Round  the  latter  place  it  is  said  that 
ference.  It  extends  from  the  foot  of  a  there  are  many  veins  of  silver  and 
very  abrupt  chain  of  mountains,  and  mines  of  precious  stones." — Castelnau, 
its  figure  is  that  of  a  half-moon.  It  tom.  iii.  cnap.  xxxix.  p.  420. 
contains    some    islands.      Its  waters,  ' 
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over  a  rocky  cordillera  and  a  wide  plain,  and  reached  the 
little  town  of  Vilque  by  four  in  the  afternoon.  The  place 
presented  a  very  different  api>earanco  from  the  time  when  we 
passed  through  it  in  March,  on  our  way  to  Puno.  It  was  now 
the  time  of  the  great  yearly  fair,  when  buyers  and  sellers 
from  every  part  of  South  America  flock  to  the  little  gierra 
town.  This  great  gathering  was  first  established  in  the  time 
of  the  Spaniards,  and  it  is  not  improbable  that  the  Jesuits, 
who  once  possessed  the  great  sheep-farm  of  Yanarico  near 
Vilque,  and  who  always  looked  well  after  the  improvement 
of  their  property,  may  have  been  the  great  promoters  of  the 
fair. 

Outside  the  town  there  were  thousands  of  mules  from 
Tucuman  waiting  for  Peruvian  arrieros  to  buy  them.  In  the 
plaza  were  booths  full  of  every  description  of  Manchester  and 
Birmingham  goods ;  in  more  retired  places  were  gold-dust 
and  coffee  from  Caravaya,  silver  from  the  mines,  bark  and 
chocolate  from  Bolivia,  Germans  with  glass-ware  and  woollen 
knitted  work,  French  modistes,  Italians,  Quichua  and  Aymara 
Indians  in  their  various  picturesque  costumes — in  fact,  all 
nations  and  tongues.  In  the  plaza,  too,  there  were  excellent 
cafes  and  dining-rooms,  all  under  canvas  ;  but  house-rent  was 
exorbitant,  and  a  lodging  was  not  to  be  had  for  love  or 
money.  There  was  much  complaint  of  the  injury  done  to 
trade  by  the  threatened  war  with  Bolivia,  and  the  edict  of 
President  Linares,  prohibiting  all  intercourse  with  Peru. 

I  placed  the  bundles  of  plants,  carefully  wrapped  round 
with  |K)nchos,  in  a  barloy-field  occupied  by  arrieros,  covere<l 
over  with  their  warm  aparejos ;  but  the  thermometer  was 
down  to  23°  Fahr.  in  the  night. 

In  the  afternoon  of  the  2»>rd  I  left  Vilque  for  the  sheep- 
farm  of  Taya-tiiya,  in  company  with  Dr.  Don  Camillo  Chaves 
the  superintendent.  The  road  was  crowded  with  iHX>ple 
coming  from  Arequipa  to  th(*   fair  at  Vilcpie :  native  sliop- 
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keepers,  English  merchants  coming  to  arrange  for  their 
supplies  of  wool,  and  a  noisy  company  of  arrieros  on  their 
way  to  buy  mules,  and  armed  to  the  teeth  with  horse-pistols, 
old  guns,  and  huge  daggers,  to  defend  their  money-bags. 
5Iany  of  them  were  good-looking  fellows,  the  older  ones 
bearing  signs  of  hard  drinking. 

The  sheep-farm  of  Taya-taya,*  four  leagues  from  Vilque,  is 
a  large  range  of  mud-plastered  buildings  with  thatched  roofs, 
built  round  a  large  patioy  on  a  bleak  plain  surrounded  by 
mountains.  In  the  morning  a  flock  of  forty  llamas  were 
being  laden  with  packs  of  wool  in  the  patio,  at  which  they 
were  making  bitter  lamentations.  We  started  early  on  May 
24th,  and  encountered  a  cold  gale  of  wind,  blowing  in  icy 
squalls  over  the  cordillera.  I  reached  the  posthouse  of  Cue- 
yUlas  in  the  night,  a  distance  of  45  miles ;  got  as  far  as  the 
posthouse  of  Pati  the  next  day ;  encountered  a  tremendous 
gale  of  wind  on  the  skirts  of  the  volcano  of  Arequipa,  but 
descended  to  the  valley  of  Cangallo  on  the  26th ;  and  rode 
into  the  city  of  Arequipa,  with  my  plants,  on  the  morning  of 
the  27th  of  May.  Mr.  Weir  arrived  from  Crucero  on  the 
29th,  having,  as  I  expected,  found  Martel  in  that  town,  whose 
designs  were  thus  baffled.  From  Sandia  to  Arequipa  is  a  dis- 
tance of  nearly  300  miles.  No  opposition  was  made  to  my 
departure  from  Arequipa,  although  the  local  newspaper  had 
something  to  say  afterwards,^  and  on  Jime  1st  the  plants  were 
safely  deposited  by  the  Wardian  cases  at  the  port  of  Islay. 

"  John  of  the  Fountain  "  had  provided  plenty  of  soil,  and 


*  Taya  is  an  Aymara  word,  meaning  |  que  loe  eetranjeros  han  dado  en  esportar 
"cold."  ;  pur  CHta  plan  tail  de  cascarilla,  que  cs 

'  La  Balsa  de  Arequipa,  Junlo  15.       sabido  esta  prohi))ido  hacerlo  :  acaba 

**La8  cuestiones  municipales  han  de  embarcar  un  Ingles  una  multitiid 
hecho  gran  dafio  al  puorto  de  Islav,  ^  de  ellas  para  la  India,  por  comision 
pues  todo  va  mal  con  el  desacuerdo  !  official  de  su  (lobiemo.  Yo  no  scf 
que  reina  entrc  el  cuerpo  y  las  demas  ,  como  es  que  esto  se  tolera,  defraudando 
aut^iiidades  que  lo  combaten  escan-  iisi  uno  de  loe  mejoree  y  mas  esclu- 
dalusamente.  sivne  ramos  de  nuestra  riqueza." 

*^  Quiero  que  se  sepa  en  esa  ciudad 
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by  the  3rd  all  the  plants  were  established  in  the  Wardian 
cases  by  Mr.  Weir.  But  the  difficulties  of  getting  the  plants 
out  of  the  country  were  not  entirely  ended  by  my  escape  from 
Martel  and  the  Juntas  Munidpales  of  the  interior.  The 
Superintendent  of  the  custom-house  of  Islay  declared  it  to 
be  illegal  to  export  cascarilla-plants,  and  refused  to  allow 
them  to  be  shipped  without  an  express  order  from  the 
Minister  of  Finance  and  Commerce  at  Lima.  He  had 
probably  received  intelligence  respecting  the  contents  of  the 
cases  from  Vilque,  where  all  news  centres  at  the  time  of  the 
fair.  This  obliged  me  to  go  to  Lima  to  obtain  the  necessary 
order  from  Colonel  Salcedo,  the  Minister  of  Finance,  which« 
after  much  di£Sculty,  I  succeeded  in  doing,  and  returned  with 
it  to  Islay  on  June  23rd.* 

Meanwhile,  since  the  plants  had  been  established  in  the 
Wardian  cases,  they  had  begun  to  bud  and  throw  out  young 
leaves,  which  seemed  to  prove  that  they  had  quite  recovered 
from  their  journey  across  the  arctic  climate  of  the  Andes. 
In  the  evening  of  the  23rd  the  cases  were  hoisted  into  a 
launch,  ready  to  go  on  board  the  steamer  on  the  following 
morning;  and  during  the  night  attempts  wero  made  to 
bribe  the  man  in  charge  to  bore  holes  and  kill  the  plants  by 
pouring  in  boiling  water,  but  without  success.  On  the  fol- 
lowing day  they  were  safely  lodged  on  board  the  steamer 
bound  for  Panama. 


•  "  Minifterio  de  JIacienda  y  Comercio.  '•  Rf-publion,  y  cee  reglamcnto  protcjan, 
**  Lima^  Junio  2o  de  1K(>0.      I  no  m'  conHCguiria  en  mftnera  alfTona 

" En  «'l  cxiKiliente  reh.ti>-a  a  la  me-  '  **J  "^'J^**«  ^"J^'  ^^  AilministrBdor  de  b 
dida  toimula  jH.r  cl  A.lmii.i^tnulor  de  :  A^\^«"^^  **^'  »^  propuento  al  impedir  el 
la  Adniina  dv  Wav.  inimHliendo  la  ex-  '  »i»»>'^^iu<>  ^^  >-ana8  plantaa  do  «• 
tracrion  de  cifrto*  nmnVro  do  plantar  ,  ^fl^'^^^V'  ^  <»e«ipniebft  dwlia  prohibi- 

dv  c>:.s«mlla,  lia  rt'caido  con  fii-ha  de    ^^"V  T'  "^"'^  /*^^  *?*''  ^'  ^P*"T^**  ^"^^ 
hov,  v\  si^ruiento  deoreto.  '  ''^  <V»  V^™'^  *»*^J»  ^^  aprec-iar  cl  «^>  y 

"  VistoesteeiiH.lionto,vatenditndo  |  l«^*"^»t'«"o  •]"«  rj've  «  en  el  pmndi- 
a  ^n,.  no  vhUx  pn.liibida  poV  rt-kmento  j  '^)f  AdniiniHtiador  la  euunciada  uht- 
d«*  Ortmn'io,  la  oxtnict'ion  dv  plant»w  I  *"^-  , 

do  (««rurilla,  y  a  ouo  <lo  imixnlirHe  s»  '  ^'^<*  guarOa  a  \ .^.. 

«*xiH»rUioion,  am  <k'trimento  de  la  li-  I  ** Juas  Joefe  Salceijo." 

bertad  comcrcial  qut>  laK  Iryee  dv  la 
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It  was  impossible  not  to  feel  regret  that  H.  M.  steamer 
*  Vixen/  then  lying  idle  at  Callao,  had  not  been  ordered 
to  take  the  plants  direct  across  the  Pacific  to  Madras,  when 
a  majority  would  have  arrived  in  perfect  order.  But  this  was 
not  to  be,  and  we  had  to  look  forward  to  long  voyages,  seve- 
ral trans-shipments,  and  the  intense  heat  of  the  Red  Sea, 
before  this  most  valuable  collection  of  plants  could  reach 
their  destination  in  Southern  India. 

Yet  it  could  not  but  be  satisfactory  to  look  back  upon  the 
extraordinary  difficulties  we  had  overcome,  the  hardships  and 
dangers  of  the  forests,  the  scarcity  of  the  plants,  the  bewilder- 
ing puzzle  to  find  them  amidst  the  dense  underwood,  the 
endeavour  to  stop  my  journey  first  at  Tambopata  and  then  in 
S^dia,  the  rapid  flight  across  unknown  parts  of  the  Cordil- 
lera, and  the  attempts  first  to*  stop  and  then  to  destroy  the 
plants  at  Islay :  it  was  a  source  of  gratification  to  look  back 
upon  all  this,  and  then  to  see  the  great  majority  of  the  plants 
budding  and  looking  healthy  in  the  Wardian  cases. 

The  climate  at  Islay,  during  the  time  that  the  plants 
remained  there,  was  as  follows,  from  the  1st  to  the  24th 
of  June : — 

Mean  temperature       69^  Fahr. 

Mean  minimum  at  night 60 

Highest  temperature  observed    . .      . .  73 

Lowest 58 

Entire  range        15 

The  temperature  is  almost  exactly  the  same  as  that  of  the 
Tambopata  forests  in  May ;  but  the  forests  were  always  exceed- 
ingly moist,  while  Islay  is  intensely  dry.  This,  however,  was 
unimportant  to  the  plants  in  their  cases. 
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CHAPTER    XVIII. 


PRESENT  CONDITION  AND  FUTURE  PROSPECTS  OF  PERU. 


Population  —  Civil  ware  —  Government  —  Constitution  —  General  Castilla  and 
.  his  minifltere  —  Dr.  Vigil  —  Mariano  Paz  Soldan  —  Valle3rB  on  the  coast  — 
Cotton,  wool,  and  specie  —  The  Amazons  —  Guano  —  Finances  —  Lttarature 
—  Future  prospects. 

After  a  sojourn  of  a  few  days  at  Lima  we  took  a  final 
ferewell  of  the  land  of  the  Incas,  on  June  29th,  1860.  As 
we  steamed  along  the  coast,  in  sight  of  the  emerald-gre^ 
valleys,  surrounded  by  trackless  wastes  Of  sand,  and  of  the 
glorious  Cordilleras  which  towered  up  behind  them,  a  long 
train  of  memories  passed  in  array  before  us.  In  this  land 
alono,  of  all  the  nations  of  the  earth,  did  the  ideal  of  a 
perfect  patriarchal  form  of  government  become  a  reality. 
Here,  too,  are  the  scenes  of  the  most  romantic  episode  in 
modem  history,  comprised  in  the  career  of  the  Pizarros. 
The  sufferings  of  the  gentle  Indians  excited  the  indignation 
of  the  Elizabethan  chivalry;  the  fabulous  riches  extracted 
from  the  mines  of  Peru  attracted  the  adventurous  spirit  of 
the  buccaneers  of  a  baser  age ;  and  the  brave  struggle  for 
independence  led  more  than  one  gallant  Englishman  to  shed 
liis  blood  in  the  cause  of  Peruvian  liberty.*  What  is  now 
the  state  of  this  famous  land,  and  what  pi-ospect  is  there  of 
th(^  glowing  hopes  expressed  in  Sir.  Canning's  well-kno^^-n 
speech  ever  IxMng  fulfilled,  are  questions  which  cannot  fail 
to  arouse  some  passing  interest. 


•  In  an  Apprn<lix  will  ho  ftmnd  a 
ILnt  of  these  knights  errunt  in  the 
ctium'  of  li)H.'rty.  It  wah  one  of  the  bw»t 
thingH   upon  which   that   gallant  old 


warrior.  General  Miller,  the  DKist  di>> 
tinguishod  of  their  number,  wmsi  en- 
gagrd  before  his  death  in  NoYember 
18r.l.   * 
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In  giving  an  account  of  the  present  condition  and  future 
prospects  of  Peru,  the  invariable  kindness  and  frank  hospi- 
tality of  its  inhabitants  impose  an  obligation  to  speak  with 
as  much  leniency  and  forbearance  as  the  interests  of  truth 
will  admit  The  South  American  Bepublics  are  peopled  by 
races  of  mixed  origin,  who  are  doubtless  inferior  to  Euro- 
peans, both  mentally  and  physically;  and  the  unsettled 
condition  of  those  countries,  which  inevitably  succeeded  the 
struggles  for  an  independence  for  which  the  people  were 
unprepared,  has  continued  longer  than  might  justly  have 
been  expected.  But  it  appears  to  be  a  generally  received 
idea  in  England,  originating  from  the  accounts  of  tra- 
vellers imacquainted  with  the  people,  and  ignorant  of 
their  language,  that  the  South  Americans  are  a  mongrel 
degraded  race,  incapable  of  improvement,  and  hopelessly 
degenerate.^  So  far  as  my  experience  extends,  and  after 
a  careful  consideration  of  the  subject,  I  can  see  no  grounds 
for  resigning  the  hope  that  a  brighter  future  is  yet  in  store 
for  the  land  of  the  Incaa 

It  is  true  that,  after  a  casual  and  superficial  glanco  at 
the  state  of  affairs  in  South  America  since  the  expulsion 
of  the  Spaniards,  the  prospect  appears  sufficiently  gloomy. 
But  a  more  intimate  acquaintance  with  the  subject,  and 
especiaUy  a  knowledge  of  the  tone  of  thought  amongst  the 
younger  men,  as  expressed  in  conversation  and  in  their 
writings,  would  show  that,  under  the  surface,  noble  aspirations 
and  steady  enlightened  views  prevail,  which  must  eventually 
yield  fruit,  and  thus  justify  our  hopes  for  the  future.  When 
independence  was  established  in  South  America,  there  were 
two  principal  causes  which  led  to  the  civil  wars  which 
ensued ;  namely,  the  question  between  a  federal  or  a  cen- 


'  ^  Pue  Ins  narracionos  tan  caluin-    minto  incnoe   quo    aalvagee,**  Huytf  a 
iiimsu  conio  nhstirdas  do  lilgunos  aveii-    Jroruvian  writer. 
tureruB  moldicieiitci},  so  n<i6  cuiuudem 
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traiizcd  form  of  goyemment,  and  the  dispates  respecting 
fionndaricfl.  The  power  attained  during  the  revolution  by 
the  armiefl,  and  the  selfish  ambition,  treason,  and  eormption 
of  public  men,  aggravated  these  sources  of  evil  to  a  melan- 
choly extent  But  other  countries,  far  greater  and  nobler 
than  these  poor  struggling  republics,  have  had  to  pass 
through  as  long  and  as  degrading  a  crisis  in  their  history. 
Englishmen  must  remember  the  thirty  years  comprising  the 
reigns  of  the  two  last  Stuarts  with  quite  as  much  shame  as 
the  groat-grandchildren  of  the  present  Peruvians  will  expe- 
ricnco  when  they  learn  the  history  of  their  country  for  the 
first  forty  years  after  its  indejjendence.  It  is  recorded  that 
in  a  British  House  of  Commons  there  was  but  one  Andrew 
Marvel.  To  my  personal  knowledge  there  are  now  several 
Andrew  Marvels  in  Chile  and  Peru.  These  young  and  inex- 
perionced  countries  have  had  to  pass  through  a  fierce  ordeal, 
and,  tnitli  to  say,  they  have  played  their  part  but  indifferently 
as  yet.  They  indeed  require  forbearance,  but  let  us  not 
turn  from  them  with  disdain  and  contempt,  in  the  pride  of 
our  present  grandeur  and  prosperity.  Were  treason  and 
comiption  and  base  seliish  faction  never  rife  in  £ngland*s 
court  and  parliament  ? 

The  fatal  mistake  of  several  of  the  old  Spanish  colonies 
was  in  establishing  a  feileral  system  of  government,  in 
imitation  of  the  Tnitecl  States.  This  was  the  case  in  3Iexi<»o, 
Central  America,  Xew  Gnm^ida,  and  the  Argentine  Confede- 
nttiun.  Xi>  system  can  jx>ssibly  he  more  t-ntirely  unsuitetl 
to  a  thiiily-ivopleii  mountainous  region,  without  n>ads,  and 
imj^rvii^l  \nt\x  a  sufficient  number  of  I'ajxable  txiu«*ateil  men 
in  :::-r  li^t^iRt  pn-vvinoos  to  undertake  the  Kx^al  government. 
P:»vr  nr'VSsarilv  talk  into  tht-  hands  of  ar.v  ounninir 
AivvLrnr^^r.  ^vrr%*  little  state  Kvou;f>  a  tV^i:-  :  r  r^v^-Iuti*  ii. 
%zji  ii.  rE.iI •::>*•  STif.vesciioa  of  eivil  w^Ars  atv^  the  r^;?ult.  Suofi. 
iz.  £fc  t.  Ll*  {•^a  th^  fate  of  ihv>?o  r\^j  aKi.-^  wherv  rV^ieratk-ri 
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has  been  established.  Pernicious  as  centralization  alwavs  is 
when  carried  too  far  in  old  and  densely-peopled  countries, 
it  is  an  absolute  necessity  in  young  states,  with  a  small 
population  thinly  scattered  over  a  vast  extent  of  country. 
The  distant  inaccessible  districts  do  not  possess  the  materials 
for  self-government  within  themselves,  and  necessarily  depend 
for  their  prosperity  and  advancement  on  the  capital. 

Peru  has  only  once  been  subjected  to  the  federal  expe- 
riment, and  she  has  not  suffered  so  much  from  internal 
dissensions  as  the  unfortunate  countries  above  mentioned. 
She  holds  a  central  position  amongst  the  South  American  re- 
publics, not  so  cruelly  torn  by  anarchy  as  Mexico  on  the  one 
hand,  and  not  enjoying  so  good  and  settled  a  government  as 
Chile  on  the  other.  Her  people  too  are  perhaps  inferior  in 
capacity  and  mental  endowments  to  the  Chilians  and  the 
natives  of  New  Granada,  but  infinitely  superior  to  those  of 
Central  America  and  Mexico.  She  may,  therefore,  be  taken 
as  an  average  example  of  these  half  Spanish,  half  Indian 
states ;  and  as  such  I  will  proceed  to  give  some  account  of 
her  people,  her  government,  and  her  material  resources. 

The  population  of  Peru,  by  the  latest  accounts,  was  1,880,000 
souls :  the  whole  of  the  labouring  classes  in  the  interior  being 
pure  Indians ;  the  artizans  and  shopkeeping  classes  in  the 
towns  partly  Indians  and  partly  half-castes  or  mestizos ;  tlie 
lower  orders  on  the  coast  being  negros,  or  zambos,  a  caste 
between  negros  and  Indians,  with  some  imported  Cliinese; 
and  the  upper  classes  being  cliiefly  of  Spanish  descent  with  a 
slight  dash  of  Indian  blood,  many  nearly  or  quite  half-castes, 
not  a  few  pure  Indian,  and  an  exceedingly  small  proportion 
of  pure  Spanish  descent.^  The  men  of  Indian  extraction 
display  perhaps  more  energy  and  equal  ability  with  tlieir 


'  In  Spanish  times  there  were  SS  |  and  1  Tiscount  The  descendants  of 
••  titulos  do  Costilla "  in  Peru,  consist-  |  several  of  those  noblemen  still  reside 
ing  of  1  duke,  40  marquises,  85  counts,  j  on  their  estates  in  Peru. 

u  2 


292  CAUSES  OP  THE  CIVIL  WARS.        Chap.  XVIII. 

fellow-countrymen  of  pnre  Spanish  origin ;  and  many  Indians 
are  wealthy  enterprising  men,  while  others  have  held  the 
highest  offices  in  the  state.  The  Peruvians  are  intelligent 
and  quick  of  apprehension,  exceedingly  hospitable  and  kind- 
hearted,  and  remarkably  humane  and  forgiving,  as  a  rule, 
in  the  conduct  of  their  civil  wars;  but  they  are  apt  to  be 
fickle  and  volatile,  incapable  of  any  long-sustained  effort,  and 
mclined  to  indolence.  Comiption,  bribery,  treason,  and  pu- 
sillanimity are  but  too  common ;  but  may  not  these  be  the 
vices  engendered  by  civil  strife  and  periods  of  anarchy,  rather 
than  the  normal  characteristics  of  the  people?  With  the 
exception  of  the  negro  races  on  the  coast,  there  are  few 
people  among  whom  crime  is  more  uncommon. 

The  causes  of  the  civil  and  foreign  wars  wliich  have  retarded 
the  progress  of  Peru  since  her  independence  may  be  ex- 
plained in  a  very  few  sentences. 

The  first  of  these  has  arisen  from  disputes  with  her  neigh- 
bours rospeciing  boundaries.  On  her  southern  frontier  the 
ambitious  |X)liey  of  Bolivar  created  a  small  republic,  fn)m  no 
reason  or  motive  that  was  apparent,  l>eyond  tin*  childish  vanity 
of  having  a  coimtry  called  after  his  name.  This  country  was 
to  all  intents  and  purposes  a  part  of  IVni.  Her  people,  her 
languages,  her  traditions  and  feelings  were  the  same,  and, 
until  the  latter  part  of  the  last  century,  she  had  formed  a  part 
of  the  Penivian  viooroyalty.  No  good  end  wjis  attained  by  this 
<livision;  while  disputes  resi>octing  a  doubtful  un8ur>eyed 
boundary,  jealousies  and  misunderstandings  arising  from  all 
ini|)orted  goo<ls  from  Europe  having  to  be  landiMl  at  the 
P(»ruvian  port  of  Ariea,  and  oonveycMl  to  Bolivia  across  Peru- 
vian t(»rritorv,  has  created  a  hostile  feolinjr,  embittered  year 
l»y  year,  l)etween  ])<M)ple  who  should  have  lived  as  brothers 
und<T  a  single  government.  On  her  northern  frontier  Peni 
has  the  little  republic  of  Ecuador,  until  1830  a  portion  of 
Colombia ;  which  {Kissesses  the  only  good  j)ort,  with  the  ex- 
ception  of  (^illao,  on  the  western  coast  of  South  America, 
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that  of  GuayaqulL  This  port  has  always  been  coveted  by 
Peru ;  and  the  question  of  the  frontier  was  further  confused 
by  the  civil  jurisdiction  in  Peni  and  Quito,  during  Spanish 
times,  having  been  divided  by  one  line,  and  the  ecclesiastical 
by  another.  The  generally  recognised  rule  for  deciding  the 
frontiers  between  the  South  American  Republics  is  the  uti 
possidetis,  as  regards  the  former  colonial  jurisdictions,  at  the 
time  of  the  war  of  independence. 

These  frontier  disputes,  carried  on  with  feelings  embittered 
by  former  jealousies,  led  to  a  war  l>etween  Colombia  and 
Peru  in  1828,*  in  which  the  latter  republic  was  worsted  ;  and 
a  campaign,  ending  in  a  treaty,  between  Peru  and  Bolivia  at 
the  same  time. 

The  second  and  more  disastrous  c^use  for  civil  dissensions 
was  the  question  between  a  federal  and  a  centralized  form 
of  republican  government.  Peru  enjoyed  a  period  of  peace 
between  the  war  with  Colombia  in  1828  and  the  year  1834 ;  but 
between  the  latter  period  and  the  year  1844  the  unfortunate 
coimtry  was  subject  to  a  constant  series  of  civil  wars  and  in- 
surrections. The  ten  years  between  1834  and  1844  was  Peru's 
most  miserable  time.  Her  public  men  were  corrupt,  pusillani- 
mous, and  selfishly  ambitious ;  she  was  given  up  to  be  torn  and 
distracted  by  wretched  military  adventurers;  and  the  marches 
of  armies,  with  their  system  of  forced  recruiting,  banished  all 
attempts  at  advancement  or  improvement  from  the  country. 
Yet  even  during  this  dark  interval  there  was  a  space  of  two 
years,  when  General  Santa  Cruz  established  his  dream  of  a 
federal  republic  imder  the  name  of  the  Peru-Bolivian  Confe- 
deration, during  which  the  land  enjoyed  peace  and  some  signs 
of  revived  prosperity.  The  able  and  vigorous  administration 
of  Santa  Cruz,  whose  mother  was  an  Indian  chieftainess,  \^'as 
tlie  one  bright  spot  in  this  dreary  waste  of  anarchy. 

For  the  following  ten  years  Peru  enjoyed  a  period  of  peace, 


*  Tlic  iKiuiular}'  bctwcHm   Ecuador  I  •ponnddiM  of  1810,  and  the  treaty  of 
and  Peru  u  now  founded  on  the  uti    1829. 
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r?  the  nl-r  '.Y  •>rs»£?!L  IVc  RkS-jQ  C«stillA.  an  old  Indian 
•Y  Tanpih--:^.  5:r  ibe  ir«;  sx  Tt&rs^  &ijii  aftenrards  of  General 
DiesiiOf.  r*T^;,g  7z:2*  r«e»>i  Uir  rt<mtiT  advanced 
rar«ilT  iz.  "•^^*'=^^  Tr:i5c»:rnT.  >ci  in  1^^  it  was  asain  con- 
ralstfo  "r  «■  A  r^rT^.viTi'.c-  .^.^ssei  Vt  lie  ir^iiezal  discontent  of 
the  pf«:c^  ^  tl-r  jr.>at^  zi^Trfs&:>:4ks  az^  unblushing  robbery 
c<  Ecbf ii-^:>r'$  G-.  TfrrjiKti.  CdBsdHa  placed  himself  at  the 
head  '-•:  liis  zivTrn-fiLt.  ki.«i.  wiii  the  aid  of  a  large  army, 
ha?  Prcaispro  Li*  :»,'*rr  zp  v^  il-e  present  day.  The  insurree- 
tioD  at  Are^:::rifc.  azti  n:ninT  in  the  fleet,  in  1 8oT-58,  were 
poKly  kval  &:>i  d>i  d:<  ^tv^  tbe  ^neral  tranquillity  of  the 
couatrv. 

Tv*w^4r.i>  tbr  >I-.>ar  ':•:  Frr^'f  tr  n  year?  of  conTuUion,  a  con- 
94itat>.<i  WAS  aA>f4e*i  e^atissiing  a  sttvtly  centralising  form 
v*t  i>.n-t  nijne-t.  in  Inv*.  i^  wii>h  iznmena^  power  was  plai*ed 
in  the  hA:.^i>  vi  the  ex-«: -::vv-  B"t  durinir  the  ten  years  of 
(Vcuv  ^hiv^h  tV.l -wevi  the  f  >?:;•. -^  .i  Od>iilla  in  1S44,  men's 
miiuls  Mor\*  >trv^:u;y  iii::urn:>e.i  ly  Earv»pean  travel  and  by 
mori^  exttiuu"!  rt-a^iiuj.  exiren:-.-  lit>?ral  views  were  ver^* 
^^xwxxxWy  iulopii\L  and  the  oli  ^-j-nstitTitiL'a  was  felt  to  be  out 
of  date*  In  Ink\  thei\K»re,  a  new  c^.astitution  was  pn»mul- 
ir:»U\l  by  a  national  aa^^eniKv  sumni.n-f-d  for  the  purpose  by 
lieuor:il  Oastilla,  iu  which  al»>tRioi  id^as  of  wluit  is  just  and 
riclu  \xeT\  uidu^^itiitin^rlv  and  ho^llesslv  adopted;  and  a 
stix^U::  toiuieiiev  to  iVJer^lism  and  Kval  w.-lf-cv^vemment  was 

displ:k\  i\l. 

I>v  a  >tx\^ke  oi  the  pen  the  v^apitation-tax  jiaid  by  the  Indians^ 
tlio  |»riuii|vil  si»uroe  i.'f  revenue  in  vrxlinarj*  times,  the  slavery 
of  ueirrv>s  on  the  cicist,  and  all  capital  punishments  were  en- 
XitxAs  aU^lishixl.  There  would  have  Ixvn  some  nobleness  in 
the  alH»litioii  of  slavery,  and  the  grant  of  l,7S0.O0O  dollars 
as  i^nn|H»nsiUii>n.  jis  well  jts  a  ilisplay  of  liberal  sentiment,  if 
it  hatl  in  any  way  increased  the  bunlens  of  the  jxH^ple,  but 
this  was  not  the  casi\      For  the  same  reason   the  disci>n- 

lUaUii^  of  the  tribute  |^d  by  the  Indians  was  a  mere  act 
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of  recklessness.  In  this  constitution  there  were  two  legisla- 
tiye  chambers,  a  Senate  and  a  House  of  Representatives ;  but 
half  the  representatives  were  chosen  by  lot  to  form  a  Senate, 
so  that  one  chamber  was  a  mere  counterpart  of  the  other. 
The  most  remarkable  clauses,  however,  were  those  in  which 
measures  leading  to  the  federal  form  of  govenmient,  a  pla- 
giarism of  the  disastrous  system  of  the  United  States,  were 
adopted.  Peru  continued  to  be  divided  into  Departments 
governed  by  Prefects  appointed  by  the  President ;  but  it  was 
now  enacted  that  in  the  capital  of  each  Department  there 
should  be  a  sort  of  state  legislature  called  a  Junta  Depart- 
mental,  the  members  being  elected  by  the  people,  and  em- 
powered to  deliberate  and  legislate  for  the  good  of  the 
Department  This  measure  was  but  a  commencement  of  that 
fatal  system  which  had  convulsed  some  of  the  other  republics ; 
and  its  tendency  was  so  apparent  that  Castilla  was  accused  of 
intending  to  divide  Peru  into  a  dozen  petty  states,  and  to  rule 
as  a  Dictator,  by  fomenting  dissensions  among  them.^  A 
wiser  and  more  useful  measure  was  the  establishment  of  what 
are  called  Juntas  Municipales  in  the  towns  and  unions  of 
villages,  composed  of  the  principal  residents,  who  are  in- 
trusted with  the  supervision  and  promotion  of  all  local 
interests  and  improvements. 

In  November  1860  this  constitution  was  reformed,  improve- 
uieuts  were  introduced,  and  some  of  its  more  absurd  and 
injurious  provisions  were  repealed.  Capital  punishment  for 
the  crime  of  miu'der  was  again  enacted.  The  Congress  was 
to  meet  every  two  years  on  the  28th  of  July ;  a  third  of  their 
u umber  to  be  renewed  every  two  years;  and,  during  the 
recess,  a  permanent  committee  of  the  Congress,  consisting 
of  seven  senators  and  eight  deputies,  to  be  elected  at  the  end 
o(  each  session,  was  to  watch  the  execution  of  acts  passed 
by   the   Congress,  and  to   exercise   its  functions.     A  great 


*  Fruwnenu,  i.  p.  «>88. 
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improvement  was  also  adopted  in  the  oonstitation  of  the 
Senate.  The  members  of  that  body  are  to  be  elected  by  the 
Departments,  each  one  electing  a  certain  number  according  to 
the  number  of  its  provinces,  and  the  qualification  of  a  senator 
is  raised  to  1000  dollars  a-year.  Thus  there  is  now  an  intel- 
ligible difference  between  the  two  chambers,  and,  in  the 
formation  of  the  Senate,  one  of  the  few  good  points  of  the 
constitution  of  the  United  States  has  been  wisely  adopted. 
The  executive  power  is  in  the  hands  of  a  President  and  two 
Vice-Presidents  elected  for  four  years,  and  a  council  of 
ministers.  Finally  the  mischievous  Juntas  Departmentale$j 
which  I  believe  had  never  been  allowed  to  meet,  were 
abolished,  while  the  municipal  institutions  of  the  constitu- 
tion of  1856,  which  could  only  be  productive  of  good,  re- 
mained in  full  force. 

Such  is  the  present  form  of  government  in  Peru,  perhaps 
as  good  a  one  as  the  country  is  fit  for,  and  capable,  in  firm 
and  honest  hands,  of  meeting  all  the  present  requirements  of 
the  people ;  but  it  is  of  more  importance  to  know  in  whose 
hands  the  government  of  the  country  is  placed,  and  what 
manner  of  men  are  intrusted  with  the  destinies  of  a  country 
so  rich  in  memories  of  the  past,  as  well  as  in  material  re- 
sources ;  a  young  republic  still  bleeding  at  every  pore  from  a 
series  of  civil  wars,  yet  with  a  growing  desire  to  struggle  up, 
through  shame  and  misfortune,  to  a  respectable  place  among 
the  nations.  I  will  give  a  few  hasty  sketches  of  the  men 
who  formed  the  executive  power  during  my  stay  at  Lima  in 
1860. 

Greneral  Ramon  CastiUa,  the  President,  is  a  native  of  Tara- 
paca  in  the  extreme  south  of  Peru,  and  must  now  be  close 
upon  seventy  years  of  age.  He  is  the  son  of  Pedro  Castilla, 
who  worked  the  refuse  silver-ores  of  the  mines  of  El  Carmen,* 


•  Pedro  Ccuftilla  ducovorwl  tho  chuw  I  of  silver;.     Siv  B<>lUierl*H  Antiquarian 
of  ore  oolled  lecheadar  (diluio-brumide  |  and  other  JUsearches  in  PertL,  &c,     lu 
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and  young  Ramon  acted  as  his  father's  lehateroj  or  wood- 
cutter. He,  afterwards,  entered  the  Spanish  army,  and  on 
the  arrival  of  the  patriot  forces  from  Chile  in  1821  he  joined 
their  cause,  and  attained  the  rank  of  colonel.  After  the  in- 
dependence he  was  appointed  Sub-prefect  of  his  native  pro- 
vince of  Tarapaea,  in  1826 ;  and  he  was  Prefect  of  Puno 
from  1834  to  1836 ;  but  he  was  mixed  up  in  all  the  civil 
wars,  and,  after  a  victory  gained  by  him  in  1844,  he  was 
elected  President  of  the  Republic.  Castilla  is  a  small  spare 
man,  with  an  iron  constitution,  and  great  powers  of  endurance. 
His  bright  fierce  little  eyes,  with  overhanging  brows,  stiff 
bristly  moustaches,  and  projecting  under  lip,  give  his  counte- 
nance a  truculent  expression,  which  is  not  improved  by  a 
leathery  dried-up  complexion ;  but  he  has  a  look  of  resolu- 
tion and  an  air  of  command  which  is  almost  dignified.  This 
remarkable  man  is  an  excellent  soldier,  brave  as  a  lion, 
prompt  in  action,  and  beloved  by  liis  men.  Uneducated  and 
illiterate,  his  political  successes  and  management  of  parties 
almost  amount  to  genius,  while  his  victories  have  never  been 
stained  by  cruelty,  and  liis  antagonists  have  seldom  been 
proscribed  for  any  length  of  time,  generally  pardoned  at  once, 
and  often  raised  by  him  to  posts  of  importance  in  the  service 
of  the  Republic.  His  firm  and  vigorous  grasp  of  power  has 
secured  for  Peru  long  periods  of  peace;  faction  has  been 
kept  under,  while  an  incalculable  blessing  lias  thus  been 
conferred  on  the  coimtry ;  and  probably  no  other  man  had 
tlie  ability  and  the  nerve  to  effect  this.  But  Castilla, 
though  a  necessity,  has  been  a  necessary  evil.  His  want 
of  education  renders  him  useless  as  a  statesman.  He  has 
generally  shown  himself  indifferent  to  all  public  works,  and 
to  measures  for  the  moral  or  materiid  benefit  of  tlie  country, 


tills  work  there  is  a  full  and  intending    other  nuiieiul  pruductd  of  thut  iNirt  uf 
uceount  of  tlic  province  of  Tiini{Nioa,     IVni. 
uud  of  the  niiruto  of  wxlu  worko,  uud 
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while  he  insists  on  keeping  up  an  enormous  standing  army, 
and  on  spending  untold  sums  on  a  costly  navy,  thus  squan- 
dering the  public  money,  and  continuing  a  pernicious  and 
ruinous  system.  The  brave  old  man  has  been  a  necessity. 
He  alone  has  been  able  to  keep  the  peace,  and  give  time 
to  the  Peruvians  slowly  to  develop  the  resources  of  their 
country ;  and  tlirough  this  period  of  tranquillity,  when  he 
shall  have  passed  away,  interests  and  influences  may  have 
insensibly  risen  up,  which  will  prevent  the  recmrence  of  such 
periods  of  anarchy  as  preceded  Castilla's  first  accession  to 
power. 

Juan  Manuel  del  Mar,  the  first  Vice-President,  a  tall, 
sallow,  earnest-looking  man,  is  a  native  of  Cuzco,  the  old 
capital  of  the  Incas.  He  has  held  office  for  some  years,  and 
has  more  than  once  been  in  supreme  command  during  the 
absence  of  Castilla.  Tliis  statesman  was  called  to  tlie  bar 
ill  1830,  and  has  led  an  active  public  life  as  deputy  to 
Coiifrress,  judge,  or  minister  ever  since.  He  is  thoroughly 
honest,  possesseil  of  enlightened  views  and  si^me  ability, 
very  popular,  and  univei-sally  and  deservedly  respected. 

The  second  Vice-President,  elected  under  the  pro^-isions  of 
iliQ  reformed  constitution  of  18G0,  is  General  Pezet,  the  son 
of  a  physician  of  French  extraction,  who  died  in  Callao  Castle 
when  it  was  held  by  the  Spaniards,  and  stood  a  long  siege. 
General  Pezet,  a  native  of  Lima,  joined  the  patriot  ranks 
when  they  landed  in  Peru  in  1821,  then  only  eleven  years 
of  age ;  and  was  at  once  sent  on  active  service.  Thus  he 
was  present  at  the  battles  of  Juniii  and  Ayacucho,  which 
destroyed  the  Spanish  power,  and  was  mixed  up  in  the  sub- 
se(iueiit  civil  wars. 

Castilla's  ministers,  at  the  time  of  my  visit,  were  far  from 
representing  tlie  most  able  and  distil iguislied  ehiss  of  Peru- 
vians. Colonel  Salcedo,  the  Minister  of  Finaiuie,  a  native  of 
ljani[»a,  was  born  in  1801.     lie  was  one  of  the  few  membi*rs 
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of  Congress  who,  in  1824,  firmly  opposed  and  defeated  the 
ambitious  designs  of  Bolivar ;  and  he  has  since  almost 
constantly  served  as  sub-prefect  or  prefect,  or  as  a  member 
of  Congress.  Another  minister  was  Don  Jose  Fabio  Melgar, 
a  brother  of  the  famous  poet  of  Arequipa,  whose  melancholy 
death  I  have  already  mentioned.  He  has  served  as  chief 
clerk  in  one  or  other  of  the  public  offices  since  1833,  is  an 
amiable  man,  well  read,  and  intelligent,  but  with  only 
moderate  abilities,  and  no  originality  or  force  of  wilL  The 
minister  of  Foreign  Affairs  was  Don  Miguel  del  Carpio,  a 
veteran  statesman,  bom  in  1795,  and  who,  having  joined  the 
patriots  and  been  taken  prisoner  by  the  Spaniards  in  1822, 
was  long  kept  in  prison,  and  heavily  chained.  Since  the 
independence  he  has  held  important  offices  both  in  Bolivia 
and  Pent 

But  old  Castilla  requires  obedient  clerks  around  him,  not 
independent  ministers,  and  the  more  able  and  active-minded 
Peruvians  are  not  to  be  found  filling  high  political  posts. 
The  best  specimens  of  the  natives  of  Peru  are  either  to  be 
met  with  leading  imobtrusivo  literary  lives,  and  preparing 
for  better  times ;  or  on  their  estates  actively  and  energetically 
developing  the  resources  of  their  country.  Such  men  are 
Mariategui,  Felipe  Pardo,  Vigil,  Paz  Soldan,  and  Elias, 
whose  patriotism  and  great  ability  would  do  honour  to  any 
country. 

Dr.  Vigil  is  one  of  Peru's  most  distinguished  sons.  In 
early  life  he  was  an  active  and  eloquent  member  of  Congress ; 
subsequently  he  was  engaged  on  one  of  the  most  learned,  as 
well  as  the  most  liberal  works  that  a  Koman  Catholic  clergy- 
man has  ever  ventiured  to  publish  on  the  Papacy ;  and  now 
in  liis  old  age  he  continues  to  advocate,  in  his  fbrcible 
writings,  every  cause  and  every  measure  which  is  intended 
to  advance  religious  freedom,  or  the  moral  well-being  of  his 
countrymen.     Dr.  Vigil  fears  that  liberal  views  on  religious 
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subjects,  such  as  toleration,  the  marriage  of  the  clergy,  and 
independence  of  Borne,  cannot  be  expected  to  make  any 
rapid  progress  at  present,  but  he  is  confident  that  a  future 
generation  will  appreciate  his  works,  and  introduce  the 
measures  which  he  advocates.  One  of  his  strongest  convic- 
tions is  that  priests  will  never  lead  virtuous  lives  until  they 
are  humanized  by  family  ties :  and  that,  while  now  they  live 
for  the  Church — that  is  for  themselves  and  their  order — ^they 
ought  to  live  for  their  flocks. 

While  the  learned  and  amiable  Vigil  represents  the  literary 
men  of  Peru,  Mariano  Paz  Soldan  is  one  of  the  best  spedmens 
of  the  men  of  action.  His  benevolent  mind  was  shocked 
at  the  wretched  condition  of  the  prisons  in  Peru,  and  be  has 
displayed  ah  amount  of  energy  and  ability  in  endeavouring 
to  remedy  this  evil  which  goes  far  to  vindicate  the  Peruvian 
character  from  the  charge  of  indolence  and  procrastination. 
In  1853  Paz  Soldan  published  a  very  able  and  detailed 
report  on  the  prisons  of  the  United  States ;  aod  in  1856,  by 
dint  of  unceasing  representations,  he  obtained  the  necessary 
grant  from  the  Government  for  the  erection  of  a  penitentiary 
on  the  most  improved  principle  at  Lima.  The  work  was  at 
once  commenced  with  vigour.  Tlie  foundations,  basement, 
and  first  story  are  buUt  of  a  very  hard  porjJijTitic  stone, 
brought  from  the  hills  about  two  miles  from  Lima,  where  a 
quarry  was  opened  for  the  first  time  by  Paz  Soldan,  with  a 
tramroad  direct  to  the  works.  The  entrance  is  by  a  flight 
of  four  steps,  cut  out  of  a  single  block  of  this  porphyritic 
rock.  The  second  story  is  of  brick,  and  all  the  iron  for 
gratings,  doors,  bolts,  and  roofing  came  out  ready  made  from 
England.  The  wards  for  men,  women,  and  cliildren  are 
separated,  each  with  its  large  well-ventilated  workroom, 
exercising  yard,  and  cells ;  and  ever)^hing  is  arranged  on 
the  best  English  and  American  models.  It  will  hold  52 
women,  52  boys,  and  208  men.   This  great  public  work  wiD  be 
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a  credit  to  the  country,  and  a  lasting  monument  of  the  energy 
and  perseverance  of  its  projector,  who  trusts  that  it  will  be 
but  the  first  of  a  series  of  such  penitentiaries  in  different  parts 
of  the  country.  Don  Mariano  Paz  Soldan  is  also  engaged  in 
organizing  a  general  topographical  survey  of  Peru. 

There  are  many  landed  proprietors  and  others,  of  Paz 
Soldan's  stamp,  who  have  availed  themselves  of  the  period 
of  tranquillity  since  1844,  interrupted  only  by  one  year  of 
revolution,  to  improve  their  estates,  and  thus  add  to  their 
country's  wealth,  especially  in  the  valleys  on  the  coast.  The 
long  slip  of  land  between  the  Andes  and  the  Pacific  Ocean 
enjoys  an  equable  climate,  rain  and  heavy  storms  are  nearly 
unknown,  and  refreshing  dews  descend  during  the  night.  The 
greater  part  of  this  region  consists  of  sandy  desert^  traversed 
by  ridges  of  rocky  barren  hills ;  but  wherever  a  stream, 
descending  from  the  Andes,  is  of  sufficient  volume  to  reach 
the  ocean,  a  rich  and  fertile  valley  borders  its  banks.  These 
valleys,  of  greater  or  less  extent,  and  at  various  intervals, 
break  the  monotony  of  the  desert  from  the  bay  of  Guayaquil 
to  the  river  Loa,  which  separates  Peru  from  Bolivia,  They 
are  admirably  adapted  for  the  cultivation  of  cotton,  the  vine, 
the  olive,  and  sugar-cane. 

Immense  wealth  is  already  derived  from  these  valleys,  and, 
with  judicious  outlay  for  obtaining  more  regular  supplies  of 
water,  their  capabilities  might  be  multiplied  indefinitely.  The 
valley  of  CaSete,  south  of  Lima,  which  is  in  the  hands  of  six 
enterprising  proprietors,  is  covered  with  sugar-cane  plantations. 
In  1860  it  yielded  sugar  worth  1,000,000  dollars,  all  raised  by 
Chinese  and  free  negro  labour.  Further  south,  the  valleys  of 
Pisco  and  Yea,  thanks  chiefly  to  Don  Domingo  Elias  and  his 
sons,  yield  70,000  botijaa  of  a  spirit  called  pisco,  10,000  barrels 
of  excellent  wine,  800,000  lbs.  of  cotton,  and  40,000  lbs.  of 
cochineal.  Still  further  south  there  are  many  valleys  which 
render  their  owners  wealtliy  by  the  produce  of  cane-fields  and 
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vineyards,  in  the  departments  of  Moqnegaa  and  Areqnipa; 
and  in  the  valley  of  Tamho,  near  Areqnipa,  there  are  5000 
olive-trees  and  seven  mills. 

Now  that  the  question  of  cottonnsnpply  is  attracting  so  laige 
a  share  of  attention  in  England,  it  is  gratifying  to  be  able  to 
state  that  landed  proprietors  on  the  coast  of  Pern  have  seriously 
turned  their  attention  to  the  subject,  and  that  in  1860  the 
cultivation  of  cotton  was  becoming  a  favourite  speculatioiL 
The  soil  and  climate  of  these  coast  valleys  are  admirably 
adapted  for  its  growth,  and,  though  the  quantity  that  conkl 
be  drawn  from  them  would  be  insignificant  when  compared 
with  the  vast  demands  of  Manchester,  yet  the  quality  is  good, 
and  they  will  supply  one  out  of  many  sources  which  may 
hereafter  render  us  partially  independent  of  the  Confederate 
States.  The  estates  of  Don  Domingo  Elias  and  others,  in  the 
valleys  of  Yea,  Palpa,  San  Xavier,  and  Nasca^  yield  800,000 
lbs.  of  excellent  cotton.  I  visited  these  cotton  estates  in 
1853,  and  found  that  the  cotton  was  carefully  picked,  and 
packed  by  screw  presses.  A  great  deal  of  cotton  is  also 
shipped  from  the  port  of  Payta,  which  sells  in  Liverpool  at 
Sd.  to  Oid.  the  lb. ;  and  in  the  valley  of  Lambayeque,'  be- 
ween  Payta  and  Lima,  cotton  cultivation  has  lately  been 
undertaken  on  a  very  large  scale.  In  18()0,  in  the  four 
districts  of  Talamlx),  Cayalti,  CoUus,  and  Calupe,  there  were 
already  600,000  plants  in  the  ground,  and  in  neighbouring 
estates  extensive  tracts  of  land  had  been  prepared  for  cotton 
by  the  house  of  Zaracondegui  and  others.  At  Talambo,  in 
the  valley  of  Pacasmayo,  there  are  many  Biscayan  families, 
numbering  in  all  176  souls,  who  are  exclusively  engaged  in 
cotton  cultivation ;  and  the  yield  in  that  district  in  the  first 
year  was  800,000  lbs.  In  the  province  of  Chiclayo  700,000 
plants  were  put  in  the  ground  during  1860,  and  land  was 


'  T\u»  pro\'ince  also  yieUh  great 
qiiantitioe  of  tobacco,  aiigar,  rice,  and 
maize ;  and  tlie  a<ljoining  province  of 


Tnixillo  produces  cochineal,  which  wuv 
introduced  by  Mr.  Blackwood. 
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being  prepared  for  the  growth  of  cotton  crops  to  a  much 
larger  extent  These  cotton-growing  provinces  of  Lambaye- 
que,  Chiclayo,  and  Tmxillo  are  fertile  and  well  watered; 
storms  of  rain  are  unknown,  and  they  enjoy  an  equable 
climate  with  a  mean  temperature  between  70°  and  84°  Fahr. 
It  has  been  calculated  that,  after  leaving  a  fifth  of  the 
available  land  for  crops  to  supply  provisions  for  the  inhabit- 
ants, as  many  as  140 fiOO  faneffodas"^  might  be  brought  under 
cotton  cultivation  in  these  provinces  alone.  Allowing  four 
feet  for  each  plant,  and  that  each  plant  yields  four  poimds  a 
year,  this  extent  of  land  would  produce  580,000,000  lbs.  of 
cotton  annually,  worth  twelve  dollars  the  cwt.  at  the  port  of 
shipment,  or  69,600,000  dollars.  Deducting  22,400,000  for 
expenses,  this  would  leave  47,200,000  dollars  profit.  But 
these  provinces  only  contain  a  small  iraction  of  the  fertile 
coast  valleys  of  Peru ;  and  it  is  clear  that,  if  the  speculations 
of  1860  yield  a  reasonably  profitable  return,  the  cultivation 
of  cotton  may,  in  all  probability,  be  undertaken  over  a  vast 
area,  and  render  Peru  an  important  source  of  supply  for 
Manchester.* 

The  lofly  table-lands  of  the  Cordillera  of  the  Andes  produce 
suflicient  maize,  wheat,  and  sugar  for  home  consumption ; 
but  their  chief  exportable  wealth  is  to  be  found  in  the  vast 
flocks  of  sheep  and  alpacas  which  find  pasture  on  those 
grassy  uplands,  and  in  the  veins  and  washings  of  silver  and 
gold.  About  400,000Z.  worth  of  wool  is  annually  exported, 
of  which  5,017,100  lbs.,  valued  at  287,339Z.,  were  embarked 
from  the  port  of  Islay  m  1859,  and  4,214,000  lbs.  in  1860. 
The  export  of  specie  amounted  to  about  200,000Z.  in  1859,  of 
which  34,705Z.  were  exported  from  Islay,  «tnd  32,000/.  from 


*  1  fanegada  =  41,472  square  ffaras  littoral  province  of  Ployta ;  and,  if  his 
'^yardfi),  and  1  acre  =  4840  vanu.  In  j  project  saccoedB,  it  will  doubtlesM  in- 
Arcxiuipa  the  square  meojmre  is  called  •  duce  others  to  follow  his  example. — 
n  topu.     1  topu  =  5000  square  varw.    '  Cotton  Supply  Reporter^  March  15th, 

«  Mr.  Gerard  Garland  is  about  to  .  1862. 
c<mimencc  a  cotton  plantation  in  the 
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Arica.    But  of  this  a  portion  is  in  coined  money  and  Aofor 
Ionia,  or  old  plate. 

Besides  the  raising  of  the  various  valuable  producto 
suitable  to  the  coast  valleys  and  the  sierra,  the  vast  foresto 
to  the  eastward  of  the  Andes,  and  the  great  fluvial  higb- 
ways  which  flow  through  them  to  the  Atlantic,  offer  an 
inexhaustible  field  for  Peruvian  enterprise.  The  incredible 
resources  of  this  portion  of  Peru  are  only  now  banning 
to  be  Ailly  appreciated,  though  ten,  and  even  twenty 
years  ago,  there  were  evident  symptoms  of  the  first  early 
pulsations  of  life  and  commerce  on  the  mighty  river  Ama- 
zons and  its  tributaries.  Petty  traders,  the  pioneers  of 
a  stirring  future,  were  then  busy,  each  in  his  little  traffic; 
canoes  laden  with  hammocks,  hats,  wax,  sarsaparilla,  copaiba, 
and  other  products  of  the  forest,  found  their  way  to  Para  at 
the  mouth  of  the  Amazons,  and  returned  with  Earopean 
manufactured  goods. 

But  of  late  years  an  immense  stride  in  advance  has  been 
taken ;  and  in  1857  a  Brazilian  company  was  working  eight 
steamers  on  the  Amazons  and  its  tributaries,  conveying  pas- 
sengers, and  bearing  up  and  down  a  ceaseless  ebb  and  flow  of 
commerce.  Measures  were  adopted  in  1853  to  connect  the 
Brazilian  lino  of  steamers  with  a  Peruvian  line  navigating  the 
upper  waters,  and  two  small  steam-vessels  were  sent  out  from 
New  York  for  the  purpose,  called  the  "  Tirade  "  and  "  Hual- 
laga."  The  revolution  of  1854  temporarily  put  a  stop  to  these 
efforts,  and  the  two  steamers  were  left  to  rot  at  Nauta,  2300 
miles  up  the  Amazons.  Latterly,  however,  steps  have  again 
been  taken  to  supply  the  Peruvian  tributaries  of  the  Amazons 
with  steam  navigation,  and  thereby  to  encoiu-age  settlement, 
attract  commerce,  and  thus  develop  the  incalculable  wealth 
of  Peru's  Amazonian  provinces. 

In  October  1858  a  fluvial  convention  was  signed  between 
Brazil  and  Peru,  establisliing  the   free  navigation  of  the 
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Amazons,  under  certain  restrictions ;  and  in  February  1860  the 
Brazilian  steamer  '  Tabatinga'  arrived  at  Laguna  on  the  Peru- 
vian river  Huallaga,  upwards  of  3000  miles  from  the  mouth 
of  the  Amazons.  Meanwhile  the  Peruvian  Government  have 
ordered  steamers  to  be  constructed  to  work  on  the  upper 
waters  of  the  Amazons,  in  conjunction  with  the  Brazilian  line ; 
and  roads  are  to  be  made  connecting  inland  towns  with  the 
nearest  navigable  points  on  the  tributaries  of  the  Amazons. 
In  Jime  I860  a  party  of  sixty  men  left  the  town  of  Huanuco 
to  explore  the  wide  forest-covered  plains  known  as  the  "  Pam- 
pas del  Sacramento  "  to  the  eastward  ;  and  in  July  a  road  had 
already  been  commenced,  which  is  to  connect  Huanuco  with 
a  navigable  part  of  the  river  Ucayali,  a  distance  of  150  miles. 
A  small  colony  of  Germans  has  been  established  on  the  river 
Pozuzu.  Other  measures  of  a  similar  natiu*e  are  in  contempla- 
tion, and  it  is  impossible  to  estimate  the  rapid  and  certain 
increase  of  wealth  which  will  accrue  to  this  hitherto  neglected 
region,  when  steam  communication  has  thus  brought  one  of 
the  richest  regions  in  the  world  within  reach  of  a  market. 
Para,  at  the  mouth  of  the  Amazons,  already  exceeds,  in  the 
number  of  its  staple  commodities  of  export,  all  indigenous  to 
the  regions  of  which  it  forms  the  outlet,  almost  any  other  port 
on  the  surface  of  the  globe.  My  space  will  not  allow  me  to 
dilate  further  on  this  most  interesting  subject ;  but  it  is  as- 
suredly one  which  well  deserves  the  attention  of  conunercial 
men  in  England. 

The  most  remarkable  source  of  Peruvian  wealth,  and  one 
which  has  caused  eflfects  on  her  financial  system  which  are 
perhaps  unique  in  the  history  of  any  country,  is  the  guano 
on  the  desert  islands  off  the  coast.  When  the  South  Ameri- 
can Republics  were  thrown  open  to  the  trade  of  Europe,  the 
value  of  guano  as  a  manure  was  soon  discovered,  the  demand 
rapidly  increased,  and  the  Peruvian  Government  were  not 
long  in  availing  themselves  of  this,  as  they  believed,  inex- 
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haugtible  source  of  riches.^  The  three  Chincha  islands,  in  the 
bay  of  Pisco,  contained  a  total  of  12,376,100  tons  of  guano  in 
1853,  and,  as  since  that  time  2,837,365  tons  have  been  ex- 
ported up  to  1860,  there  were  9,538,735  tons  remaining  in 
1861.^  In  1860  as  many  as  433  vessels,  with  a  tonnage  of 
348,554,  loaded  at  the  Chincha  islands ;  so  that,  at  the  above 
rate,  the  guano  will  last  for  twenty-three  y^u«,  until  1883. 
The  guano  monopoly  brings  in  a  revenue  to  the  State  of 
14,850,000  dollars. 

In  Peru  even  the  arid  deserts  are  the  sources  of  enormous 
wealth ;  for  while  the  desolate  Chinchas  pour  millions  into 
the  treasury,  the  pampa  of  Tamarugal,  in  the  Tarapaca  pro- 
vince, contributes  its  nitrate  of  soda  (salUre)  and  borate  of 
lime  to  swell  the  riches  of  this  favoured  laud.  It  is  calculated 
that  the  nitrate  of  soda  groimds  in  this  district  cover  fifty 
square  leagues,  and,  allowing  one  hundred  pounds  weight  of 
nitrate  for  each  square  yard,  this  will  give  63,000,000  tons, 
which,  at  the  present  rate  of  consumption,  will  last  for  1393 


*  The  use  of  guano  as  a  manure  wiis 
well  known  to  the  ancient  Peruvians 
long  l>eforc  the  Si»unish  conquest. 
Garcihisrio  <le  hi  Vega,  tlie  liistorian  of 
tlie  Ineas,  thus  ilescriln-s  tlie  use  made 
by  tliem  of  the  deixwits  of  guano  on 
the  eoii.4  of  Peru  : — 

*•  (hi  tlie  shores  of  the  sea,  from  l>o- 
low  Arequi|Mi  to  Tanijwica,  wliieh  is 
mort»  than  200  leagues  of  ooiist,  they 
use  no  other  nmnure  than  that  of  sea- 
birds,  which  abound  m  all  the  cotusta 
of  Peni,  and  go  in  sueh  great  tlocks 
that  it  would  be  inere<Iible  to  one  who 
had  not  »i'en  tliom.  They  bri*e<l  on 
certain  uninhabite*!  i:jlands  wliieh  are 
on  that  c<MiHt ;  and  the  manure*  which 
they  deitotfit  is  in  such  quantities  tluit 
it  woulil  also  seem  incredible.  From 
afar  the  hea|)s  of  manure  api^ear  like 
tlio  pejiks  of  somtf  snowy  mountain- 
mnge.  In  the  time  of  t!ie  kings,  who 
Were  Incaa,  such  care  was  taken  to 
guanl  ther*e  birds  in  the  breetling  si-.i- 
8UU,  tluit  it  was  not  lawful  for  any  one 
to  laud  on  the  islets  on  \Kdi\  of  tlaith. 


tliat  the  birds  might  not  he  frightened, 
nor  driven  from  their  nests.  Neither 
wjis  it  lawful  to  kill  them  at  any  time, 
either  on  the  islands  or  elsewhens  ulau 
on  piin  of  death.  Each  island  was, 
by  onler  of  the  Incas,  set  apart  for  the 
use  of  a  {Mtrticular  j»rovinct%  and  the 
guano  was  fiiirly  divided,  each  ^-illago 
receiving  a  due  portion.  Now  in  thi^* 
times  it  is  waste<l  after  a  difTerent 
fashion.  There  is  much  fertility  in 
this  bird-manure." — II.  lib.  v.  cap.  iiL 
p.  134-5.     (Miub-i<l,  1723.) 

Frezier  mentions  that,  when  Uo  was 
on  the  ctNist  in  1713,  guano  whs  brought 
from  I(|ui(^ue  and  other  )H>rts  along  the 
coast,  anil  lande<l  at  Arii-a  and  YIo, 
for  the  aji-p<»pper  and  otlicr  crops. — 
Frezier's  South  S*^,  p.  152.  (Ixmdon, 
1717.) 

*  Informed  fatttrc  la  exltteftria  de 
ITuano,  «i  las  Inlan  (If  Chincha,  ftnr 
la  romifiion  ntymhrada  par  ei  GobiertM 
Ptruaiio,  1854.  A  small  pamphlet, 
with  plans. 
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yeare.^  In  1860  the  export  of  nitrate  of  soda  from  the  port 
of  Iquiqne  amounted  to  1,370,248  cwts.,  and  a  good  deal 
of  borax  is  also  exported,  though  its  shipment  is  prohibited  by 
the  Groremment 

The  extensive  use  of  mineral  substances,  such  as  guano  and 
nitrate  of  soda,  as  a  top-dressing  for  corn-crops,  is  a  discovery 
of  modem  times,  and  these  manures  were  not  generally  ap- 
preciated in  England  until  a  period  between  1824  and  1829. 
I  believe  that  farmers  consider  guano  and  nitrate  of  soda  to 
be  about  equally  eiScacious  as  a  top-dressing  for  com ;  and 
it  is  now  a  matter  of  pressing  interest  to  the  agricultural 
community  in  England  to  reduce  their  prices,  which  are  as 
high  as  twelve  and  sixteen  pounds  a  ton  respectively.  But, 
with  this  view,  a  careful  search  for  deposits  of  guano  in  other 
parts  of  the  world  has  only  led  to  the  discovery  of  those  at 
Ichaboe,  on  the  coast  of  Africa,  in  1843,  and  of  those  on  the 
Arabian  Kooria  Mooria  islands  more  recently.  The  deposit 
at  Ichaboe  was  all  carried  off  by  the  end  of  1845,  while  that 
on  Jibleea,  one  of  the  Eooria  Moorias,  is  still  being  worked  ; 
but  it  is  very  inferior  to  the  guano  of  the  Peruvian  islands.^ 


'  Bollaert*s  Account  of  Tarapaca. 

*  In  IS58  there  were  52  ships  loading 
at  the  Kooria  Mooria  islandB,  off  tlic 
coast  of  Arabia.  In  Jibleea  the  gnano 
is  found  coating  nearly  the  whole  of 
the  island  fabout  500,000  tons),  white 
and  polishoo,  so  as  to  be  very  slippery, 
which  is  very  different  fh>m  the  guano 
of  Pern.  In  May,  1857,  this  guano 
from  Jibleea  island  was  analyzed  at 
Bombay  by  Dr.  Giraud,  with  the  fol- 
lowing result : — 

Water 6-88 

Axotised  matter,  with  aounoDiacal 

saltA 38-76 

Fixed  aUcaline  salts 6* 

Sand       2625 

Sulphate  of  lime 3*77 

Phosphate  of  llroe      18-36 

100*00 

Thus  the  quantity  of  phosphate  of 
lime  is  very  small,  and  it  appears  that 


the  rains  have  washed  it  down,  and 
that  it  has  formed  a  stalactitic  doiX)sit 
on  the  surface  of  the  rock  bcnoiith  the 
guano.  A  cargo  of  this  deposit  was 
shipped  and  sold  at  Liverpool  for  8/.  a 
ton. 

The  composition  of  Peruvian  guano 
is  as  follows : — 

Water 13-73 

Organic  matter  and  ammoniacal  salts  63*16 

Phosphates 23-48 

Alkaline  salU     7-97 

Sand      1-66 

100.00 

Of  Ichaboe  guano  :^ 

Water 24-21 

Organic  matter,  and  ammoniacal  salts  39-30 

Phosphates 30-00 

Alkaline  salts     4-19 

Sand      2-30 

10000 

X  2 
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On  the  whole  these  attempts  to  find  other  deposits  of 
guano,  which  would  tend  to  bring  down  the  price  in  England, 
have  failed  of  success  ;  and  the  Peruvians  may  consider 
themselves  secure  of  their  strange  source  of  revenue  for  some 
twenty  years  to  come.  And  a  stranger  means  of  defraying 
nearly  the  whole  expenditure  of  the  state  was  never  before 
heard  of.  In  1859  the  disbursements  amounted  to  20,387,756 
dollars,  of  which  sum  three-fourths  were  raised  by  shovelling 
heaps  of  dirt  off  a  desolate  island  on  the  coast ! 

A  prudent  Government  would  have  looked  upon  the  guano 
monopoly  as  an  extraordinary  item  in  the  receipts,  and  would 
have  reserved  it  for  paying  off  the  internal  and  foreign  debt, 
for  public  works,  and  improvements ;  but  the  heads  of  the 
Peruvians  appear  to  have  been  turned  by  this  wonderful  in- 
crease of  their  revenue,  and  they  have  squandered  it  with 
ruinous  and  dishonest  recklessness.  It  is  true  that  the  interest 
of  the  foreign  debt  has  been  paid,^  but  otherwise  the  lai^e 
receipts  have  either  been  embezzled,  as  in  General  Echeniques 
time,  or  spent  on  immense  and  unnecessary  armaments,  and 
in  jobbing  salaries  and  pensions.  Thousands  of  families  now 
live  on  the  public  money,  and,  when  the  guano  receipts  fail, 
the  ruin  and  suffering  will  be  severe  and  \videly  spread.     On 


*  The   Peruvian   Govemmeiit  coii-  In   1852    the    Congreee   authorued 

tracted   three    loanri   in   London    be-  Genenil  Mendibuni  to  effect  a  loan  in 

tween    1822  and   1825,  luuouiiting  to  London  for  2.600,000/.  to  redeem  the 

l,81ti,000/.,  bearing  interest  at  G   |)er  remainder  of  the  6  per  cent  loan,  aikd 

cent.  to  refund  other  home  and  Chile  debts. 

No  interest  wa»  paid  from  1825  to  The    annual    interest  and   fdnkine 

1819,  when  the   saleB   of  giumo   had  fund  amount,  rt«jx«tively,  to  2(j7,000c 

greatly    increased    the     resources    of  and  82,000/. ;  the  }ia}inent  of  which  is 

Jreru.     In  I84l»  h>efior  Osiuii  made  an  secured  on  the  profits  of  guaiio  sold  in 

agreement   with   tlie    bondholders   to  CJreat  Britain. 

isHue  New  Bonds  at  4  per  cent.  piT  There  is    idso   a    French    loan    of 

annum,  the  rat<j  to  increase  |  per  cent.  800,000/.   seciuxtl    on    the    prutits  of 

annually  up  to  6  |>er  cent.     Arniars  of  guano  sold  in  France, 

interest,  alxmt  2,015,000/.,  were  to  be  The   whole   forei;rn   debt   of   IVru 

capitjilize<l,  and  I>efi-rre<l  lionds  to  be  amounted  to  4,491,042/.  in  1857;  ami 

issued  to  n*pres«iit  75  |M?r  ct-nt.  of  these  the  domestic  debt  to  4,835,708/.     The 

amvirs,  and  to  In-ar  interest  at  1  per  foreign  debt   is  annmdly  reduced  by 

cent.  |>er  annum,  incnffisiuK  i  I^'i*  ("ent.  means  of  a  sinking  fund, 
annually  up  to  H  jht  vfui. 
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the  strength  of  the  goano  monopoly  almost  all  the  taxes  have 
been  abolished,  the  tribute  of  the  Indians  amongst  them, 
and  the  revenue  is  composed  mainly  of  three  items — ^guano, 
customs,  and  stamps.  A  biennial  budget,  containing  the  re- 
ceipts  and  disbursements,  is  laid  before  Congress  every  ses- 
sion. I  have  these  budgets  before  me  for  several  years  back ; 
but  that  for  1859  will  suflBce  to  show  the  extraordinary  nature 
of  the  revenue,  and  the  still  more  extraordinary  way  in  which 
it  is  spent : — 


Receipts, 

Doilara. 

Guano 15,875,352 

Customs,  &c       . .      5,079,439 
Surplus  from  1858        938,389 


21.893,180 


Diehursemenla, 

Pay,  &c.,  to  members  of  Congress  . . 
Army  and  navj,  with  peusions 

Civil  expenses,  with  pensions 

Payments  to  ecclesiastics        

Public  works 

Education  and  charitable  institutions 

Police 

Compensation  for  slaves  and  internal  debt 

Redemption  of  Bonds 

Miscellaneous 

Interest  of  all  kinds        


Surplus 


Dollars. 

211,084 

9,746,432 

2,129.904 

63,296 

718,124 

332.471 

92,807 

1,576,004 

3,218,700 

107,146 

.   2,191.777 

20,387.745 
1,505,435 

21.893,180 


The  foreign  debt  is  24,205,400  dollars,  and  the  internal 
debt  and  compensation  for  slaves  amount  to  a  still  larger  sum. 
But  the  great  drag  upon  the  public  treasury  is  the  enormous 
army  of  15,000  men  for  a  population  under  two  million,  with 
upwards  of  2000  oflSicers,  those  who  are  unattached  being  still 
retained  on  full  pay.  This  will  give  some  idea  of  the  number 
of  families  who  are  living  in  luxury  and  idleness  on  the  public 
money,  and  of  the  distress  that  will  follow  the  sudden  stop- 
page of  their  incomes,  which  is  inevitable  when  the  guano 
comes  to  an  end.  It  will  be  an  embarrassing  and  difficult 
question  for  some  future  Government  to  decide  upon  the 
projier  measures  for  the  disposal  of  an  unwieldy  army  and  a 
crowd  of  hungry  beggared  officers.     The  best  suggestion  on 
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this  subject  has  oome  from  the  late  General  Miller,  who,  whea 
goyeming  Cuzco  in  1836,  proposed  to  establish  militaiy 
colonies  in  the  forests  to  the  eastward  of  the  Andes,  and  thus 
convert  a  mischieyons  and  dangerous  tool  for  treason  and  &e- 
tion  into  a  means  of  enriching  the  country. 

The  administration  of  justice  in  Peru,  though  the  laws  aie 
excellent,  and  have  been  codified  and  ably  edited,  is  so  coi> 
rupt  that  it  is  better  to  pass  over  the  subject  with  a  hope 
that  things  may  be  better  in  a  future  generation ;  and  the 
police  administration,  especially  round  Lima,  is  disgracefdL 

Much  indeed  will  be  required,  and  much  I  trust  is  to  be 
hoped,  from  the  rising  generation  of  young  men  who  are  now 
about  to  enter  upon  public  Ufe.  Many  of  them  have  been 
educated  in  Europe,  a  large  proportion  are  well-informed, 
polished  by  travel  and  extensive  reading,  and  ardently  de8i^ 
ous  of  distinguishing  themselves  in  the  service  of  the  State. 
In  literature  they  have  already  displayed  considerable  in- 
dustry and  ability.  The  *  Bevista  de  Lima,'  a  bi-monthly 
periodical,  contains  archaeological,  biographical,  historical,  and 
financial  articles  and  reviews,  generally  very  ably  written,  in 
an  enlightened  and  liberal  spirit,  and  by  men  who  evidently 
take  an  earnest  view  of  life.  The  contributors,  among  whom 
are  the  Seilores  Lavalle,  Ulloa,  Pardo,  Flores,  Masias,  and 
the  painter  Laso,  are  all  young  men  with  a  career  before 
them.  It  is  a  good  sign,  too,  that  effective  steps  have  been 
taken  to  edit  and  reprint  historical  materials  which  have  long 
remained  in  manuscript,  or  in  scarce  old  editions.  Thus  Don 
Manuel  A.  Fuentes  has  recently  brought  out  six  most  in- 
teresting volumes  containing  reports  of  the  administrations 
of  several  of  the  Spanish  viceroys  of  Poru,^  and  a  new  edition 
of  the  *  Mercuric  Peruano.'  His  *  Estadistica  de  Lima '  is  also 
a  work  which  displays  considerable  merit :  and  Don  Sebastian 


^  Meutorias  de  lot  Vireyen  que  luut  gobemado  d  Ptru.     (Liiiui,  185U.) 
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Lorente's  well-known  learning,  and  habit  of  careful  research, 
promise  that  his  history  of  Peru,  now  on  the  point  of  being 
published  in  Paris,  will  be  a  work  of  great  value. 

This  hasty  glance  at  the  present  state  of  Peru,  as  regards 
its  government,  material  resources,  and  literature,  will,  I 
trust,  have  shown  that  the  people  of  these  South  American 
states  are  not  altogether  the  hopelessly  degraded  race  that 
they  are  often  represented ;  and  that  there  are  grounds  for 
believing  that  there  is  yet  a  happier  future  in  store  for  them. 
For,  be  it  remembered,  that  Peru  is  far  from  being  the  best 
specimen  of  these  republics,  and  that  the  Chilians  have  dis- 
played tenfold  the  ability,  both  in  governing,  in  commercial 
and  agricultural  pursuits,  and  in  literature.  I  think  there  can 
be  no  doubt  that  a  hasty  conclusion  respecting  the  South 
American  races,  founded  on  their  history  since  the  independ- 
ence, is  likely  to  be  erroneous  and  unfair ;  and  that,  under 
•more  favourable  circumstances,  they  are  in  every  way  capable 
of  better  things. 

I  cannot  better  conclude  this  chapter  than  by  quoting  the 
words  of  that  noble  old  warrior  General  Miller,  written  only 
a  few  months  before  his  death,  in  November  1861.  This 
most  excellent  of  men  fought  all  the  battles  of  independence 
from  1817  to  1824 ;  he  was  covered  with  wounds  and  riddled 
with  bullets^  while  striving  for  South  American  freedom  ;  he 
had  watched  with  sorrowful  attention  the  subsequent  anarchy 
and  civil  wars,  and  his  words  carry  great  weight  with  them. 
It  will  be  seen  that  he  does  not  despond,  but  looks  forward 
with  hope  to  the  future. 

He  says,  "  South  America,  with  good  reason,  must  feel  for 
ever  proud  of  Camilo  Henriquez,  Vigil,  and  Mariategiii, 
Olmedo  and  Felipe  Pardo,  San  Martin  and  O'lliggins,  and 
many  others  of  her  illustrious  sons.     And  what  may  not  be 


^  After  hia  death  22  wounda  were  found  on  hia  body,  and  2  bulleUj  lodged. 
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expected  from  the  rising  and  future  generations,  now  that 
there  are  such  universities  as  that  of  Santiago  de  Chile,  and 
such  men  as  Bello  to  direct  and  foster  them !  Who  can  be 
blind  to  the  genius  and  great  natural  abilities  of  the  Feruvian 
youth,  now  shooting  forth,  notwithstanding  the  great  disad- 
vantages under  which  Peru  at  present  labours,  with  regard  to 
the  state  of  her  colleges  ?  With  her  immense  resources,  a 
good  government,  and  tranquillity,  what  may  not  be  ex- 
pected !  But  every  nation  has  its  beginning,  an  inevitable 
and  perhaps  necessarily  rough  ordeal  to  undergo,  and  South 
America  must  not  expect  to  make  a  leap  that  no  other 
country  has  been  able  to  do." 
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CHAPTER    XIX. 

Mr.  Spruce's  expedition  to  procure  plants  and  seeds  of  the  "red  bark*' 
or  C.  moeiruhra  —  3Ir.  Pritcliett  in  the  Uuanuco  region,  and  the 
'•  grey  barks "  —  Mr.  Cross's  proceedings  ut  Loxa,  and  collection  of  seeds 
of  C.  Condaminea. 

In  a  previous  chapter  I  have  given  an  account  of  the 
arrangements  which  I  made  for  procuring  the  various  species 
of  ChinchonaD  in  districts  other  than  that  of  the  Calisaya, 
and  it  now  remains  for  me  to  record  the  labours  of  those 
whom  I  employed  on  this  service,  and  the  successful  results 
with  which  those  labours  were  rewarded.  And  first,  both  in 
importance  and  success,  stands  the  expedition  of  Mr.  Spruce, 
to  collect  the  seeds  and  plants  of  the  "  red-bark "  tree  or 
(7.  ffuccirubra,  of  whose  services  it  would  be  impossible  to 
speak  too  highly.  I  may  mention,  at  starting,  that  he 
received  my  first  letter,  requesting  him  to  undertake  the 
work,  on  July  2nd,  1859,  and  such  was  his  zeal  that  on 
the  22nd  of  the  same  month  he  was  on  his  way  to  the 
ehinchona  forests,  at  his  own  expense,  to  ascertain  the  best 
locality  for  collecting  the  plants  and  seeds. 

ITie  species  of  ehinchona,  known  as  the  "  red-bark  "  tree, 
yields  a  larger  per-centage  of  febrifugal  alkaloid  than  any 
other,  and  must  therefore  be  considered  as  the  most  impor- 
tant.* Its  native  forests  are  on  the  western  slopes  of  the 
famous  mountain  of  Chimborazo,  in  the  liepublic  of  Ecuador, 
and  for  a  great  many  years  it  has  not  been  found  beyond 
2^  36'  y.  lat,  but  Mr.  Spruce  thinks  it  probable  that  in 
former  times  the  tree  grew  all  along  the  roots  of  the  Andes 
of  Cuenca  and  Loxa  to  the  limits  of  the  Peruvian   desert 

t  Mr.  Uowaid  has  recently  obtained  S'5  per  cent  of  alkaloids  from  a  spe- 
cimen of  red  bark. 
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in  5°  S.  To  the  north  it  scarcely  passes  the  latitade  of 
1°  S. ;  and  these  precious  trees  are  thus  confined  within 
a  very  narrow  latitudinal  zone.^  Within  the  ascertained 
limits  of  the  true  "  red-bark  "  tree,  it  exists  in  all  the  valleys 
of  the  Andes  which  debouch  on  the  plain  of  Guayaqufl; 
but  great  havoc  has  been  made  amongst  the  trees  of  late 
years  by  the  bark-collectors.  In  the  valleys  of  Alausi, 
Pallatanga,  and  Chillanes  (see  map)  all  the  large  trees 
have  already  been  cut  down.  At  the  bases  of  the  ridges 
of  Angas  and  San  Antonio,  the  localities  originally  men- 
tioned by  Pavon,  and  where  "red-bark"  trees  once  grew 
in  abundance,  the  same  destructive  system  has  been  adopted ; 
and  now  the  "  red-bark  "  grounds  are  confined  to  the  ravine 
of  the  river  Chasuan,  and  its  tributaries,  which  rise  on  the 
northern  slopes  of  Chimborazo,  and  fall  into  the  river  of 
Guayaquil. 

On  the  22nd  of  July  1859  Mr.  Spruce  set  out  from  the 
pleasant  town  of  Ambato,  in  the  Quitenian  Andes,  where  he 
was  then  residing,  and,  passing  through  Alausi,  arrived  at  the 
banks  of  the  river  Clianchan,  and  established  himself  at  a 
place  called  Luomas,  which  is  conveniently  near  the  "  red- 
bark"  ehinehona  forests.  Lucmas  is  a  sugar-cane  farm, 
between  5000  and  6000  feet  above  the  sea ;  there  are  forest- 
trees  in  the  valleys  and  on  the  hills,  while  the  steep  slopes 
are  often  covered  with  scrub  and  grass.  From  Lucmas  Mr. 
Spruce  went  to  the  forests  on  the  banks  of  the  river  Puma- 
cliaca,  which  rises  in  the  mountain  of  Asuay,  and  falls  into 
the  Clmnchan,  at  an  elevation  of  4000  feet.  One  circum- 
stance, among  many,  will  give  an  idea  of  the  difficulties 
which  he  had  to  encounter.  On  reaching  the  Pumachaca 
he  found  that  the  ford  had  been  destroyed  by  the  falling  of  a 


•  Thoro   i«  no  a«certaiiic<l   law  hy  tlio  Audi's  of  Yhiaio  un<l  Popttyjin,  in 

whk'li  luuiiy  of  the  hiXH-'ii*  of  the  cliiii-  Now  Gnuituhi,  there  jvre  the  iWtiitionH 

elioiiu  geiiiM  ixrv  thiu  1111111111  to  iiurruw  .  of  elliiiate  ami  altitiule  rcijuudte  for  tht* 

Z(m(>ri  lu*  regards  latitude.     Mr.  Sprori'  !  icrowth  of  (\  succirubrn^  hut  it  lias  not 

iiieutioiiB  tJiat  on  the  lo^er  n»gion«  of  |  i)een  found  tliore. 
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cliff,  and  that  in  its  place  there  was  a  deep  whirlpool ;  so, 
with  the  driftwood  along  the  banks,  a  bridge  had  to  be  made 
where  the  river  was  narrowed  between  two  rocks,  by  which 
his  party  crossed  with,  the  baggage.  Then,  after  a  long 
search,  he  found  a  place  where  the  horses  could  swim  across, 
and,  by  rolling  down  masses  of  earth  and  stones,  a  way  was 
made  for  them  to  ascend  on  the  other  side.  Once  across,  a 
hut  was  made  among  vegetable-iyory  palms,  thatched  with 
the  palm-fronds,  and  Mr.  Spruce  commenced  the  examination 
of  the  forest. 

After  a  long  search,  during  which  he  passed  several  feUed 
trunks  of  chinchona-trees,  he  at  length  came  upon  a  root- 
shoot  about  twenty  feet  high.  It  is  very  rare  to  find  these 
root-shoots,  because  the  bark  is  stripped  from  the  roots 
as  well  as  from  the  trunk.  Mr.  Spruce,  from  his  observations 
in  the  Pumachaca  forest,  came  to  the  conclusion  that  the 
** red-bark"  trees  grow  best  on  stony  declivities,  where  there 
is,  however,  a  good  depth  of  humus,  at  an  elevation  of  from 
3000  to  5000  feet  above  the  sea.  The  temperature  was  very 
like  that  of  a  suomier  day  in  London,  but  with  cold  mists 
towards  evening,  and  from  January  to  May  unceasing  rain. 
He  found  the  chinchona-trees,  in  this  .part  of  the  country, 
almost  entirely  extirpated,  and,  after  a  short  stay  at  Lucmas, 
he  proceeded  to  examine  the  region  of  the  "  hill  barks "  or 
ca9caritta8  serranas,  which  is  at  an  elevation  of  8500  to  9000 
feet,  on  both  sides  of  the  river  Chanchan.  In  the  forest 
of  Llalla,  at  the  foot  of  the  mountain  of  Asuay,  he  found  two 
kinds  called  by  the  natives  cuchi-cara  (pig-skin)  and  pata  de 
gallincizo ;^  and  on  a  stony  hill-side  there  were  twenty  large 
trees  of  the  former,  from  40  to  50  feet  high. 

By  this  excursion  in  the  summer  of  1859  Mr.  Spruce 
ascertained  the  districts  where  he  should  not  go  to,  a  very 


*  Tliia  18  not  the  same  afi  the  pata  I  been  named  by  Mr.  Howard  C.  Peru- 
lie  g(Minazo  of  Uuanuco,  which  has  |  viana. 
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important  point ;  and  he  finally  determined  to  carry  on  his 
collecting  operations,  in  the  season  of  I860,  at  a  place  called 
Limon,  at  the  junction  of  a  stream  of  that  name  with  the 
river  Chasuan,  which  falls  into  the  river  of  Yentanas  at  a 
place  called  AguacataL  (See  map.)  The  forests  are  all 
private  property,  and,  after  much  negotiation  with  the  owners, 
Seiior  Cordovez  of  Ambato,  and  Dr.  Neyra  of  Guaranda,  an 
agreement  was  made  by  which,  on  payment  of  400  dollars, 
Mr.  Spruce  was  allowed  to  take  as  many  seeds  and  plants  as 
he  liked,  on  condition  that  he  did  not  touch  the  bark. 

Mr.  Spruce  had  made  arrangements  for  Dr.  Taylor  of 
'Kiobamba  to  proceed  to  Loxa,  and  collect  seeds  of  the 
(7.  Condaminea  species ;  but  a  severe  rheumatic  and  nervous 
attack,  almost  amounting  to  paralysis,  induced  him  to  resign 
the  duty  of  collecting  the  "  red  bark  "  to  Dr.  Taylor,  and  it 
was  only  at  the  last  moment  that  he  was  strong  enough  to 
undertake  the  journey  in  company  with  his  friend.  During 
the  whole  time  that  Mr.  Spnice  was  at  work  he  was  suffering 
severely  from  illness ;  the  benefit  derived  from  the  milder 
climate  of  the  forests  was  neutralized  by  the  fogs  and  damp ; 
and,  to  use  his  o^vn  words,  "  although  upheld  by  a  determi- 
nation to  execute  to  the  best  of  my  abUity  the  task  I  had 
undertaken,  I  was  but  too  often  in  that  state  of  prostration 
when  to  lie  down  quietly  and  die  would  have  seemed  a 
relief."  Leaving  the  town  of  Ambato  on  the  llth  of  June, 
Mr.  Spnice  and  Dr.  Taylor  reached  Guaranda  on  the  13th, 
and  continued  their  journey  towards  the  forests  on  the  17th. 
At  a  very  little  below  4000  feet  above  the  sea  they  reached 
tiie  small  farms  at  Limon.  Their  abode  stood  on  a  narrow 
ridge  sloping  gradually  to  the  river  Chasuan.  It  was  merely 
a  long  low  shed,  two-thirds  of  which  was  occupied  by  the 
nido  machinery  of  a  sugar-cane  mill ;  the  remaining  third 
had  an  up{)er  story  with  a  flooring  of  bamboo-planks,  half  of 
it  0{)en  at  the  sides,  and  the  other  half  with  a  l)ambuo  wall 
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about  six  feet  high,  not  coming  up  to  the  roof  in  any  part  of 
it.  This  was  their  dormitory,  and  it  was  reached  by  a  ladder, 
merely  a  trunk  of  a  tree  with  rude  notches  for  steps.  On 
the  ground-floor  was  the  kitchen,  with  a  wall  of  rough  planks 
of  raft  wood,  not  touching  each  other ;  so  that  the  whole 
fabric  was  abundantly  ventilated,  and  only  too  often  flUed 
with  fog,  causing  coughs,  aching  limbs,  and  mouldy  clothes. 

This  was  their  head-quarters  during  the  time  that  they 
were  collecting  seeds  and  plants ;  and  the  severe  hardships, 
miserable  lodging,  and  acute  suflerings  from  illness  must 
increase  our  admiration  for  Mr.  Spruce's  zeal  and  resolution 
in  performing  this  great  public  service. 

Mr.  Cross,  the  gardener  whom  I  had  engaged  to  assist  Mr. 
Spruce,  conveyed  the  fifteen  Wardian  cases,  which  I  had 
previously  sent  to  Guayaquil,  up  the  river  as  far  as  Ventanas, 
and  reached  Limon  on  the  27th  of  July. 

In  the  mean  while  Mr.  Spruce  had  carefiilly  examined  the 
chinchona  forests,  and  visited  all  tlie  bark-trees  known  to  exist 
within  reach  of  Limon.  He  found  a  good  crop  of  capsules 
on  many  of  them,  which  had  already  nearly  reached  their  full 
size  on  the  finest  trees ;  on  others,  however,  there  were  only 
very  young  capsules,  and  even  a  good  many  flowers,  and  not 
one  of  the  late-flowering  panicles  produced  ripe  capsules. 
On  the  tree  which  bore  most  capsules  they  began  to  turn 
mouldy,  the  mould  being  not  fungi,  but  rudimentary  lichens, 
which,  whilst  it  proved  that  the  capsules  were  still  alive  and 
growing,  proved  also  that  they  were  exposed  to  an  atmosphere 
almost  constantly  saturated  with  moisture. 

The  manchon  or  clump  of  "  red-bark  "  trees  at  Limon  lies 
nearly  west*  from  the  peak  of  Chimborazo,  and  the  river 
Chasuan  rises  on  the  northern  shoulder  of  that  mountain. 
The  view  from  Limon  takes  in  a  vast  extent  of  country,  and 
the  whole  is  unbroken  forest,  save  towards  the  source  of  the 
Chasuan,   where   a  lofty   ridge   rises  above   the   region   of 
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arborescent  vegetation,  and  is  crowned  by  a  small  breadth  of 
grassy  paramo.    The  waters  of  the  Chasoan  run  over  a  Uad[ 
or  dull  blue,  shining,  and  very  compact  trachyte,  over  wUeh, 
in  the  bottom  of  the  valleys  at  Limon,  there  is  a  fine-grained 
ferruginous  sandstone  of  a  deep  brown  colour,  in  thick  strata. 
The  soil  is  a  deep  loamy  alluvial  deposit.    The  ridges  oo 
which  the  "  red-bark  "  trees  grow  all  deviate  a  little  from  an 
easterly  and  westerly  direction,  and  the  chinchonae  are  fax  moxe 
abundant  on  the  northern  than  on  the  southern  slopes.    The 
northern  and  eastern  sides  of  the  trees,  too,  had  borne  most 
fruit,  and  scarcely  a  capsule  ripened  on  their  southern  and 
western  sides.    This  is  explained  by  tlfe  trees  receiving  moit 
sun  from  the  east  and  north,  the  mornings  being  generally 
clear  and  sunny  in  the  summer,  whilst  the  afternoons  are 
foggy,  and  the  sun's  declination  is  northerly.    Mr.  Sprooe 
also  observed  that  the  trees  standing  in  open  ground  were 
far  healthier  and  more  luxuriant  than  those  growing  in  the 
forest,  where  they  are  hemmed  in  and  partially  shaded  bj 
other  trees ;  and  he  concludes,  from  this  circumstance,  tiist, 
though  the  ''  red-bark "  tree  may  need  shade  whilst  young 
and  tender,  it  really  requires  (like  most  trees)  plenty  of  air, 
light,  and  room  wherein  to  develop  its  proportions. 

The  lowest  site  of  the  "  red-bark  "  tree  at  limon  is  at  an 
elevation  of  2450  feet  above  the  sea,  and  its  highest  limit  is 
at  an  elevation  of  about  5000  feet  The  trees  nearest  the 
plain  are  generally  the  largest,  but  those  higher  up  have 
much  thicker  bark  in  proportion  to  their  diameter. 

The  havoc  committed  by  the  bark-coUectors  on  these  trees 
within  the  last  twenty  years  has  been  very  great  The 
entire  quantity  of  "  red  bark  "  collected  in  1859  did  not  reach 
to  5000  lbs.,  and  in  1860  no  "  red  bark  "  at  all  was  got  out, 
so  that  the  trade  is  nearly  extinct  In  the  valleys  of  the 
Chasuan  and  Limon  Mr.  Spruce  saw  about  200  of  these  trees 
standing,  but  only  two  or  tliree  were  avpliiigs  which  had  not 
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been  disturbed;  all  the  rest  grew  from  old  stools,  whose 
circumference  averaged  from  4  to  5  feet  He  was  unable  to 
find  a  single  young  plant  under  the  trees,  although  many  of 
the  latter  bore  signs  of  having  flowered  in  previous  years ;  and 
this  was  explained  by  the  flowering  trees  invariably  growing 
in  open  places,  where  the  ground  was  either  weeded,  or 
trodden  down  by  cattle. 

Mr.  Spruce  describes  the  O.  mcdrnhra  or  "  red-bark  **  tree 
as  very  handsome,  and  he  declares  that,  in  looking  out  over 
the  forest,  he  could  never  find  any  other  tree  at  all  com- 
parable to  it  for  beauty.  It  is  fifty  feet  high,  branching  from 
about  one-third  of  its  height,  with  large,  broadly  ovate,  deep 
green,  and  shining  leaves,  mixed  with  decaying  ones  of  a 
blood-red  colour,  which  give  it  a  most  striking  appearance. 

The  CoBcarilla  magnifolia,  a  very  handsome  tree,  with  a 
fragrant  white  fiower,  grows  abundantly  with  the  **  red  bark," 
and  attains  a  height  of  80  feet. 

After  the  arrival  of  Mr.  Cross  at  Limon  the  work  of  col- 
lecting commenced  in  earnest.  A  piece  of  ground  was 
fenced  in,  and  Mr.  Cross  made  a  pit  and  prepared  the  soil  to 
receive  cuttings,  of  which  he  put  in  above  a  thousand  on 
the  1st  of  August  and  following  days  ;  and  he  afterwards 
went  round  to  all  the  old  stools  and  put  in  as  many  layers 
from  them  as  possible.  "But,"  as  Mr.  Spruce  most  truly 
observes,  "  only  those  who  have  attempted  to  do  anything  in 
the  forest,  possessing  scarcely  any  of  the  necessary  appli- 
ances, can  have  any  idea  of  the  difficulties,  and  Mr.  Cross's 
unremitting  watchfulness  alone  enabled  him  to  surmount 
them." 

Towards  the  end  of  July,  in  a  few  sunny  days,  the  fruit  of 
the  "red-bark"  trees  made  visible  advances  towards  matu- 
rity ;  and  in  the  middle  of  August  the  capsules  began  to 
burst  at  the  base,  and  appeared  ripe.  An  Indian  was  then 
sent  up  the  trees,  and,  breaking  the  panicles  gently  ofl*,  let 
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them  fall  on  sheets  spread  on  the  ground  to  receive  them,  so 
that  the  few  loose  seeds  shaken  out  by  the  fall  were  not  lost. 
The  capsules  were  afterwards  spread  out  to  dry  for  some  days 
on  the  same  sheets.  In  September  Mr.  Spruce  went  across 
to  the  valley  of  the  San  Antonio,  to  the  southward,  in  order 
to  secure  additional  seeds  from  "  red-bark  "  trees  there,  leav- 
ing ilr.  Cross  to  watch  over  the  rooting  of  the  cuttings  at 
Limon.  Between  the  14tli  and  19th  he  gathered  500  well- 
grown  capsules  at  San  Antonio,  in  addition  to  2000  already 
collected  at  Limon.  Good  capsules  contain  forty  seeds  each, 
so  that  at  least  100,000  well-ripened  and  well-dried  seeds 
were  now  gathered ;  and  on  the  28th  of  September  Jlr. 
Spruce  started  for  Guayaquil.*  In  November  he  proceeded 
up  the  river  again,  and  purchased  one  of  the  rafts  at  Ven- 
tanas,  which  are  used  for  conveying  cacao  to  Guayaquil.  It 
was  composed  of  twelve  trunks  of  raft-wood,  sixty-three  to 
sixty-six  feet  long  and  one  foot  in  diameter,  kept  in  their 
places  by  shorter  pieces  tied  transversely,  and  covered  with 
bamboo  planking,  fenced  round  with  rails  to  a  height  of  three 
feet,  and  roofed  over.  The  rope  used  for  binding  the  parts  of 
the  raft  together  was  the  twining  stem  of  a  Bigtumicu  The 
Wardian  cases  were  got  ready  on  the  raft  at  Yentanas,  and 
Mr.  Cross  arrived  with  the  plants  from  Limon  on  the  13th  pf 
December,  and  established  them  in  the  cases  to  the  number 
of  637. 

After  encountering  several  dangers  and  mishaps  in  navi- 
gating the  river,  the  raft  with  its  precious  freight  reached 
Guayaquil  on  the  27th  of  December ;  and  the  plants  were 


*  Mr.  Cross  auwoil  eiglit  of  the  seeds;  Spruce  in  1H59,  were  sown  at  Guaya- 

one  Kgan  to  germinate  on  the  fourth  (juil,  whicli  had  remained  nine  monthi 

day,  and  at  the  end  of  a  fortnight  four  in  his  herl«rium.    Of  these  four  ger- 

setils  had  pushed  tlieir  radicles.     In  mimitc<1,  whicli  clearly  shows  that  well- 

tliree  weeks  one  had  tlie  seed-leaves  ripened  an<l   properlv-dried  aeedji  do 

completely    devoloix*d  ;    and   on   the  not  lose  their  vitaUty  for  a  much  longer 

twenty-eighth  day  after  sowing,  the  jwrifid  than  their  exceniTe  delioicy 

last   of  the   eight  pushed  ite  radicle,  would  lead  one  to  suspect. 
Eight  chinchona-seedfl,  gather€*d  byMr. 
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safely  embarked  on  board  the  steamer,  in  charge  of  Mr.  Cross, 
on  tlie  2nd  of  January,  1861. 

Thus  skilfully  and  successfully  did  Mr.  Spruce,  and  his  able 
colleagues,  perform  this  most  difficult  and  important  service. 
Mr.  Spruce,  during  the  whole  time  that  he  was  in  the  chin- 
chona  forests,  made  most  careful  meteorological  observations. 
From  June  19th  to  December  8th  the  results  of  observations 
of  the  thermometer  were  as  follows : — 

Mean  minimum 61i^ 

Mean  maximmn 72^ 

Mean  temperature  at  6|  p.m.  67( 

Highest  temperature  observed     ..  80|  on  July  27th. 

Lowest  „  „  ..  57   on  July  11th. 

Entire  range 23} 

Mean  daily  variation     10} 

On  the  western  side  of  the  Quitenian  Andes,  south  of  the 
Equator,  the  summer  or  dry  season  lasts  from  June  to  Decem- 
ber, the  remaining  five  months  constituting  the  wet  season. 
In  the  summer,  at  Limon,  the  early  part  of  the  day  is 
often  sunny,  and  fogs  come  on  in  the  afternoon  and  night ; 
but  in  the  wet  season  there  are  fogs  in  the  morning,  and 
heavy  rains  during  the  rest  of  the  day  and  night. 

A  perusal  of  the  foregoing  pages,  which  are  nothing  more 
than  a  brief  abstract  from  Mr.  Spruce's  official  reports,  cannot 
fail  to  impress  the  reader  with  the  valuable  nature  of  the 
service  which  has  been  performed,  and  with  the  energy  and 
fortitude,  combined  with  great  skill  and  ability,  which  enabled 
Mr.  Spruce  to  overcome  so  many  difficulties;  and  almost 
equal  praise  is  due  to  Mr.  Cross.  But  in  recounting  these 
arduous  labours,  only  half  of  Mr.  Spruce's  services  have  been 
recorded.  That  gentleman  is  an  accomplished  botanist,  and 
most  accurate  observer ;  and  he  has  supplied  us  with  a  de- 
tailed report  which,  I  do  not  hesitate  to  say,  contains  a  larger 
amount  of  valuable  information  on  the  chinchona-forests  than 
any  account  which  has  yet  appeared  in  Europe.     In  addition 
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to  the  narrative  of  his  proceedings,  and  his  observatioDS  on 
the  "  red-bark  "  tree,  Mr.  Spruce  here  gives  a  minute  accoont 
of  the  vegetation  of  the  "  red-bark  "  forests  of  Chimborazo,  a 
detailed  meteorological  journal,  and  important  remarks  on 
the  climate  and  soiL^ 

My  apprehensions  respecting  the  feelings  of  the  natives, 
when  our  proceedings  became  known,  were  fully  justified  by 
what  took  place  in  Ecuador,  as  well  as  in  Peru.  But  the 
South  Americans  are,  as  a  rule,  remarkable  for  the  slowness 
of  their  movements ;  and  it  was  not  until  May  1st,  1861,  that 
the  legislature  of  Ecuador  decreed  that  every  person,  whether 
foreigner  or  native,  should  be  forbidden  to  make  coUectioDB 
of  plants,  cuttings,  or  seeds  of  the  quina-tree  ;  and  that  pre- 
cautions should  be  taken  to  prevent  those  articles  from 
passing  the  ports  and  frontiers  of  the  Bepublic  A  fine  of 
100  dollars  on  every  plant,  and  every  drachm  of  seed,  was 
imposed  on  those  who  attempted  to  break  this  decree.  But 
by  May  1st,  1861,  the  plants  and  seeds  of  the  quina-tree  were 
safe  on  the  Neilgherry  hills,  in  Southern  India. 

While  Mr.  Spruce  was  engaged  in  collecting  these  seeds 
and  plants  in  the  forests  at  the  foot  of  Chimborazo,  Mr. 
Pritchett,  whose  services  I  had  secured  for  the  Huanuco 
region  in  Northern  Peru,  was  employed  on  the  species  of 
chinchonae  yielding  grey  bark. 

Mr.  Pritchett  left  Lima  on  the  18th  of  May,  1860,  and 
arrived  in  the  town  of  Huanuco,  the  centre  of  the  grey-bark 
region,  on  the  28th,  where  he  made  the  necessary  prepara- 
tions for  a  journey  into  the  neighbouring  foresta  On  the  9th 
of  June  he  set  out  for  the  mountain-range  of  Carpis,  to  the 
northward,  where  there  are  several  species  of  chinchonsB.    The 


'  1.  Ncie$  of  a  visit  to  the  Chinchona 
Forests^  by  R.  Spruce,  Esq.,  printed  by 
the  LiiiDSBan  Society,  vol.  iv.  of  their 
Proceedings. 

2.  Mr.  Spruce's  Report  to  the  Under 
Secretary  of  State  for  India,  Oct.  12, 


1860. 

8.  Report  of  the  Expedition  to  pro- 
cure Plants  and  Seeds  of  the  Chinrhona 
succiruhra^  by  R.  Spruce,  Esq.,  Sept. 
22,  1861. 
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C.  purpurea  is  very  abundant ;  the  (7.  nitida  is  common  on 
the  north-east  side,  and  on  the  upper  part  of  the  mountains ; 
the  (7.  obavata  is  more  rare;  and  the  C,  micrcmtha  and  (7. 
Peruviana  are  both  inhabitants  of  the  lower  slopes.  After 
crossing  the  Carpis  range,  Mr.  Pritchett  followed  the  course 
of  the  river  of  Gasapi  to  the  village  of  Chinchao,  and  went 
thence  to  the  coca  estate  of  Casapi,  at  the  eastern  end  of 
the  valley,  where  it  joins  that  of  the  river  Huallaga,  and  here 
he  was  joined  by  his  guide. 

About  three  leagues  from  Casapi,  and  close  to  the  Huallaga, 
is  the  mountain  called  San  Cristoval  de  Cocheros  (Guchero  of 
Pavon  and  Poeppig),  which  rises  from  the  low  land  at  the 
junction  of  the  two  rivers  to  a  height  of  about  1200  feet 
above  them,  and  is  the  centre  of  the  bark  district  of  Huanuco. 
On  the  northern  side  Mr.  Pritchett  found  abimdance  of  C 
micranthoy  and  some  trees  of  C.  Peruviana ;  but  the  latter 
species  was  much  more  rare.  They  both  grow  to  a  very 
large  size,  some  of  them  being  thirty  inches  in  diameter  and 
seventy  feet  in  height.  The  trees  of  C  mtiia  were  at  a 
higher  elevation. 

During  June  and  July,  though  it  was  the  dry  season,  heavy 
rains  continued  to  fall  from  day  to  day ;  but  towards  the  end 
of  July  the  weather  broke  up,  and  the  sun  began  to  make  an 
impression  on  the  solid  banks  of  cloud  which  filled  the  valleys, 
and  then  it  was  that,  during  some  portion  of  the  day,  the  sun 
penetrated  to  the  very  underwood  of  the  forest.  In  the  first 
half  of  August  there  was  fine  weather,  with  only  an  occasional 
shower.  The  seeds  on  the  chinchona-trees  ripened  rapidly  in 
the  sunshine,  and  Mr.  Pritchett  collected  them  by  felling  the 
trees — a  labour  which  was  performed  by  Indians,  whom  he 
hired  from  the  coca  estate  of  Casapi.  Seven  large  trees  were 
cut  down  daily,  and  denuded  of  their  capsules,  for  a  fortnight ; 
the  drying  process  being  carried  on  at  the  estate,  where  every 
moment  of  sunshine  was  taken  advantage  of.     On  the  13th 
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of  August  he  Atarted  for  the  coast  with  his  collection  of  aeedi^ 
and  half  a  muIe-Ioad  of  young  chinehona-plants,  which  were 
in  perfect  health  when  placed  in  the  Wardian  cases  at  Lnna. 

Mr.  Pritchett  reports  that  in  the  district  around  CocheroB^ 
Casapi,  and  Carpis,  the  rocks  are  of  crystalline  formatioD,  in 
many  localities  highly  disintegrated,  and  composed  of  Tntinnpn 
of  hornblende,  felspar,  and  mica.  He  remarks  that  felspar 
contains  much  potash,  of  which  the  chinchona-trees  are  said  to 
require  a  large  quantity  for  their  full  development ;  and,  as 
felspar  abounds  in  this  region,  he  attributes  the  abundanoe 
and  size  of  the  chinchona-trees  to  this  circumstance.  He  also 
reports  that  steatite,  a  silicate  of  magnesia  and  alumina, 
abounds  in  the  vicinity  of  Huanuco. 

He  describes  the  climate  as  moist  and  warm,  and  says  that 
the  difference  in  the  degree  of  moisture  and  warmth  between 
the  lower  slopes  where  the  C,  rnicrantha  flourishes,  and  the 
higher  parts  of  the  mountains  inhabited  by  )he  (7.  nitida^ 
is  very  striking,  while  on  the  lower  slopes  the  soiLis  much 
deeper  and  richer.®  He  reports  the  elevation  of  Cocheros 
above  the  level  of  the  sea  to  be  about  4000  feet,^  but  he  made 
no  meteorological  or  other  observations ;  and  I  think  there 
can  be  no  doubt  that  the  elevation  of  that  mountain  is  much 
greater  than  Mr.  Pritchett  supposes.  I  do  not  find  any  in- 
formation on  this  point  in  Poeppig's  travels ;  but  the  Huanuco 
region  is  quite  a  beaten  track,  and  there  are  several  accounts 
of  it  by  modem  travellers.  Huanuco  itself  is  6300  feet 
above  the  sea  ;^  the  distance  thence  to  the  summit  of  the 
cuesta  del  Carpis,  which  is  8000  feet  above  the  sea,  is  about 
twenty  miles,  and  there  is  a  descent  on  the  other  side  into 
the  valley  of  the  Casapi  of  2920  feet*    According  to  this 


•  liCtt^T  from  Mr.  Pritchett  to  the  |  date«l  Dec.  13,  1860. 
Under   Secretiiry   of  State   for  India,  '      •  Snivth's  Journey  from    Lima   to 
(hit«Kl  July  9,  I8(il.  ]  Para,  p*.  <;3. 

7  Tietter  from  Mr.  Pritchett  t4)  the        •  Ilenidon'a  VtdUy  of  Uie  Amazom, 
Under   Secretary  of  State  f<»r   India,    p.  12C. 
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account  the  village  of  Chinchao,  in  the  Casapi  valley,  would 
have  an  elevation  of  about  5000  feet.  From  Chinchao  to  the 
foot  of  the  Cocheros  mountain  is  a  distance  of  twenty-five 
miles  down  the  Casapi  valley/  a  gentle  descent^  with  numerous 
cottages  and  plantations  on  both  sides  of  the  road.^  Thus  the 
foot  of  the  Cocheros  mountain  would  be  about  4500  feet  above 
the  sea,  and  its  summit  at  least  6000  feet 

We  shall  not,  therefore,  be  very  far  from  the  truth  if  we 
place  the  region  of  (7.  nitida  on  the  Cocheros  and  Carpis 
mountains  at  from  6000  to  7000  feet  above  the  sea,  and  of 
a  micrantha  at  from  4000  to  5000  feet. 

Mr.  Pritchett  performed  the  portion  of  this  important  un- 
dertaking which  I  intrusted  to  him  with  promptitude  and 
zeal.  Time  was  a  great  object^  and,  by  going  direct  from 
Lima  to  the  best  locality  in  the  Huanuco  chinchona  region,  he 
completed  the  necessary  collection  of  plants  and  seeds,  and 
returned  to  the  coast  in  little  more  than  three  months.^  This 
shows  how  essential  a  previous  knowledge  of  the  chinchona 
region,  of  the  people,  and  of  the  language,  was,  without 
which  the  collector  would  probably  lose  much  time,  which  is 
the  same  thing  as 'spending  much  money,  and  eventually 
wander  into  a  locality  where  only  worthless  species  are  found, 
as  was  the  case  with  the  Dutch  agent. 

Owing  to  the  unavoidable  abandonment  of  Mr.  Spruce's 


^  Herndon's  VaUey  of  (he  Amcuon, 
p.  136. 

<  Smyth,  p.  115;  who  says  that,  ac- 
ootrding  to  a  register  which  had  been 
kept  there,  it  rains  at  Casapi  on  more 
than  half  the  days  of  the  year. 

"From  May  to  November  the  sun 
shines  very  powerfully  in  the  valley  of 
Chinchao,  and  consequently  the  soil, 
when  it  is  cleared  of  wood,  becomes  so 
parched  that  its  surface  opens  in  chinks, 
but   underneath   it   always  preserves 


days  without   intermission." — Dr.  A. 
Smith's  Peru  as  It  Is,  ii.  p.  57. 

•  Of  the  identity  of  the  species  col- 
lected by  Mr.  ftichett  there  is  no 
doubt.  He  brought  hqme  specimens 
from  the  trees  whence  me  seeds  were 
obtained,  which  have  been  examined 
by  Mr.  Howard,  and  proved  to  belong 
to  C.  nitida,  C.  micrantha,  and  C. 
Peruviana.  The  barks  also  liave  been 
found  to  contain  a  Batis&ctory  per- 
centage of  alkaloids.     Some   further 


humidity,  and  therefore  needis  no  irri-    particulars    respecting    these    speciei* 
gation.    From   November  to  May  it  '  nave  already  been  given  in  chap,  ii 
rains  much,  sometimes  six  or  seven    p.  30-35. 
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intention  of  sending  Dr.  Taylor  to  collect  seeds  of  C  Cbnibh 
mmea  at  Loxa,  one  portion  of  my  scheme  for  introducing  all 
the  valuable  species  into  India  remained  incomplete  at  the 
close  of  1860.  On  my  return  from  India,  therefore,  in  Hay 
1861, 1  obtained  the  sanction  of  the  Secretary  of  State  for 
India  to  take  measures  for  obtaining*  a  supply  of  seeds  fifom 
the  Loxa  forests.  Mr.  Cross,  the  gardener  who  had  so  ably 
assisted  Mr.  Spruce,  and  shared  his  labours,  after  safely 
depositing  the  collection  of  seeds  and  plants  in  India,  had 
returned  to  South  America,  attracted  by  the  richness  and 
variety  of  the  flora  of  the  Andes.  Having  acquired  expe- 
rience of  the  people  and  language,  of  the  localities  where 
chinchona-trees  are  found,  and  of  the  mode  of  travelling 
during  his  former  visit,  he  possessed  the  necessary  qualifi* 
cations ;  and,  as  Mr.  Spruce  was  too  ill  to  undertake  the  woik, 
it  was  intrusted  to  Mr.  Cross,  who  performed  it  with  expe- 
dition and  success.  He  is  an  excellent  practical  gardener, 
intelligent  and  persevering,  ardently  devoted  to  his  profes- 
sion, and  thoroughly  trustworthy. 

On  the  17th  of  September,  1861,  Mr.  Cross  left  Guayaquil 
in  an  open  rowing  boat,  and  landed  at  Santa  Rosa,  the 
port  of  the  province  of  Loxa,  whence  he  proceeded,  by  way 
of  Zaruma,  to  the  town  of  Loxa,  which  he  reached  on  the 
27th.  He  had  to  pass  through  dense  swampy  forests,  over 
dangerous  precipitous  ridges  of  the  Andes,  in  crossing  one  of 
which  his  mule  slipped  down  a  deep  ravine  and  was  dashed 
to  pieces,  and  along  barren  lofty  plains.  He  mentions  ihaX 
during  the  ascent  to  Zaruma  he  saw  several  "red-bark" 
trees  growing  at  an  elevation  of  eight  or  nine  thousand  feet 

On  the  1st  of  October  he  left  Loxa,  and  went  to  a  long 
low  ridge  of  hills,  called  the  Sierra  de  Cajanuma,  about  ei^ht 
miles  to  the  southward,  a  locality  which  is  mentioned  by 
Humboldt,  Bonpland,  and  Caldas,  as  the  abode  of  the  most 
valuable  kinds  of  C,  Condaminea.     He  came  to  an  Indian  hut 
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on  a  little  rounded  eminence  near  the  summit  of  the  moun- 
tain, which,  being  £Ekr  &om  public  roads  or  other  dwellings, 
seemed  well  suited  for  his  head-quarters  during  the  time  that 
he  was  searching  for  seeds.  For  be  it  remembered  that  the 
Decree  of  May  1st,  1861,  already  mentioned,  was  in  full  force, 
and  that  he  was  running  the  risk  of  fine  and  imprisonment  in 
performing  this  important  service.  The  owner  of  the  hut,  who 
was  an  experienced  bark-collector,  allowed  Mr.  Cross  to  estar 
blish  himself  in  a  little  shed  at  one  end  of  it,  which,  although 
favourable  for  drying  seeds,  was  so  cold  that  he  was  some- 
times compelled,  during  windy  nights,  to  seek  shelter  in  the 
bottom  of  a  neighbouring  ravine. 

After  many  comparatively  unsuccessful  searches  in  the 
surroimding  woods,  he  was  one  day  passing  along  the  bank 
of  a  steep  ravine,  and,  happening  to  look  over  a  projecting 
rock,  he  saw  a  number  of  fine  young  trees  of  the  C.  Con- 
daminea  on  the  steep  slope  beneath,  some  of  which  bore  a 
few  panicles  of  seeds,  which,  on  examination,  he  found  to  be 
perfectly  ripe.  After  this  discovery  he  continued  to  search 
all  the  ravines  in  the  vicinity  from  sunrise  to  sunset,  some 
of  which  he  had  to  descend  by  means  of  the  trailing  stems 
of  a  species  of  Pamjlora,  and  in  this  way  a  good  supply  of 
seeds  was  collected.  He  reports  that  on  the  accessible  slopes 
there  are  few  chinchona-trees,  owing  partly  to  the  annual 
burning,  and  partly  to  continual  cropping  of  the  young  shoots 
by  cattle.  He  describes  the  rocks,  composed  of  micaceous 
schist  and  gneiss,  as  being,  in  many  places,  in  a  state  of 
decomposition,  and  states  that  large  portions  are  frequently 
tumbling  down  firom  the  more  elevated  summits.  The  ^ 
alluvial  deposit  in  the  ravines,  where  the  0.  Condaminea  is 
found  growing,  is  shallow,  in  many  places  not  more  than  six 
inches  in  depth,  and  Mr.  Cross  often  gathered  seeds  from 
trees  which  were  growing  in  clefts  of  rock,  where  there  was 
not  a  single  ounce  of  soil  to  be  found.     He   describes  the 
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C,  C(ynda7ninea  as  a  slender  tree,  from  20  to  30  feet  in 
height,^  and  irom  8  to  10  inches  in  diameter  at  the  base ; 
but  he  saw  few  trees  of  these  dimensions,  and  the  plants 
from  which  the  bark  of  commerce  is  now  taken  are  in 
general  not  more  than  8  to  10  feet  in  height.*  When  tiie 
plants  are  cut  down,  three  or  four  young  shoots  or  suckers 
generally  spring  up,  but  this  does  not  always  happen,  as 
some  of  the  more  industrious  bark-collectors  frequently 
pull  up  the  roots,  and  bark  them  also.  The  bark  is  taken 
from  the  smallest  twigs,  and  thus  the  annual  growths  are 
often  taken,  especially  if  they  are  strong.  The  plants  are 
sometimes  found  growing  in  small  clumps,  and  sometimes 
solitary,  but  always  in  dry  situations. 

The  temperature  of  this  region  ranges  according  to  Hum- 
boldt and  Caldas  from  41°  to  72°  Fahr.,  and  according  to 
Mr.  Cross  from  34°  to  70°  Fahr. ;  but  he  adds  that  it  seldom 
falls  below  40°,  and  rarely  rises  above  65° ;  the  mean  range 
being  from  45°  to  60°  Fahr.  The  climate  of  Loxa  is  very 
moist.  The  wet  season  commences  in  January  and  lasts 
until  the  end  of  April  or  middle  of  May ;  in  June,  July, 
and  August  there  are  heavy  rains,  accompanied  by  strong 
gales  of  wind ;  from  September  to  January  there  is  generally 
fine  weather,  but  occasional  showers  of  rain  fall  even  at  that 
time  of  year.* 

The  vegetation  on  the  Sierra  de  Cajanuma  is  of  a  semi- 
arborescent  character,  but  some  of  the  higher  summits  are 
bare.  In  the  bottoms  of  the  ravines  grow  a  species  of  Alnwt, 
MelaatomcBy  Peperomias,  palms,  and  two  species  of  tree  ferns  : 
and  on  the  slopes  throughout  the  low-lying  country,  barley, 
maize,  peas,   and  potatoes   are  cultivated.     Mr.    Cross   sent 


*  Pttvon  givoa  itu  height  at  from  18  ^  StiMminnH     Voyage    of    II.  M.  S. 
t<.»  24  foot,  tuid  8  to  I)  inchutj  in  diameter.  '  llerahh  \.  p.  177.     For  aume   further 

*  They  yield  the  crown  bark  of  com-  |  {Mrtieiilure  roHjiei'tiiig   tlie   chinolK»na 
mercc.                                                       '  rej^on  of  Loxa,  see  cliap.  ii.  p.  21-25. 
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home  a  large  collection  of  dried  specimens  of  plants  gathered 
on  the  Sierra  de  Cajanuma.  Among  them  I  observed  a 
Befaria  with  pretty  crimson  flowers,  of  which  he  says  that  one 
ounce  of  the  roots  in  two  pints  of  water  is  taken  twice  a  day 
by  the  Indians  for  dysentery;  a  very  handsome  purple 
lupin,  growing  six  to  eight  feet  high ;  an  Mrnbathriumy  a  wide- 
spreading  shrub,  growing  in  dry  situations ;  another  smaller 
Befaria,  a  beautiful  shrub,  growing  in  very  lofty  dry 
localities;  a  Veronica,  a  shrub  six  to  eight  feet  high,  with 
a  blue  flower ;  a  Q-aultheria  ;  a  wide-spreading  mekutomaceaus 
plant,  with  inconspicuous  flowers ;  and  a  number  of  Lt/copodia 
and  ferns. 

Besides  the  seeds  of  the  (7.  Condaminea,  which  is  identical 
with  the  O.  Chahuarffuera  (Pavon),  Mr.  Cross  succeeded  in 
collecting  a  few  seeds  of  0.  crispa  (Tafalla)  after  several 
long  journeys  up  the  mountains.  He  found  this  kind 
growing  at  a  great  elevation,  in  a  deposit  of  peat,  where 
the  temperature  sometimes  falls  to  27^  Fahr.  This  species 
of  chinchona  yields  the. oa«canZ2a  crespiUa  negro,  one  of  the 
most  esteemed  forms  of  Loxa  bark.  Mr.  Howard '  mentions 
that  the  Josephiana  bears  the  same  relation  to  the  normal 
C.  Calisat/a  as  the  CrespiUa  bark  at  Loxa  does  to  the  normal 
and  full-grown  C.  Chahicarffuera. 

Mr.  Cross  did  his  work  right  well,  and  in  December,  1861, 
he  returned  to  Guayaquil  with  nearly  100,000  seeds  of 
C,  CJiahuarffuera,  and  a  smaller  parcel  of  0.  crispa,  which 
were  forwarded  to  India  by  way  of  Southampton.* 


7  Ntteva  Quinologia  de  Pavon.  C,  \  crispa,  Tafalla,  a  kind  which  is  in- 
Chahuarguera  and  C.  crispa.  i  cludod  in  tho  C.  Condaminea,  H.  and 

^  Mr.  Cross  transmitted  tho  following    B.     It  yields  the  quina  fina  de  Loxa^ 
dried  specimens  of  the  parts  of  chin-  |  or  cascariUa  cr'espilla. 
choria-trees  from  Loxa : —  3.  Bark  and  leaves  of  C.  Lucunuefolia 

1.  Very  characteristic  specimens  of  of  Pavon,  from  Zamora.  This  is  the 
the  bark,  leaves,  flowers,  and  capsules  of  cascariUa  de  hqja  de  lucma  of  tlie 
C.  Condamiaea  {C.  Chahuarguera,  Pa-  natives.  Mr.  Cross  made  no  attempt 
vonV  This  kind  yields  the  rusty  crown  to  collect  the  seeds,  as  this  species  is 
l>HrK  of  commerce.  comparatively  worthless. 

2.  Bark,   leaves,  and  flowers  of  C. 
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Thus  were  the  yarioiis  operations  which  I  organised  tor 
procuring  the  valuable  species  of  chinchona-trees  in  SouUi 
America  satisfiactorily  completed;  and  the  labours  of  Ur. 
Spruce,  Dr.  Taylor,  Mr.  Pritchett^  Mr.  Cross^  and  Mr.  Weir, 
though  differing  in  value  and  importance,  all  deserve  the 
warmest  recognition,  for  all  those  intrepid  and  courageoiis 
explorers  worked  zealously  and  successfully,  and  did  good 
service  in  farthering  this  most  important  public  enterprise. 
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CONVEYANCE  OP  CHINCHONA-PLANTS  AND  SEEDS  PROM 

BOUTH  AMERICA  TO  INDIA. 

TranamisBion  of  dried  specimens — Voyages  of  plants  in  Wardian  cases  — 
Arrival  of  plants  and  seeds  in  India — Depot  at  Kew  —  Treatment  of  plants 
in  Wardian  cases  —  Effects  of  introduction  of  chinchona-plants  into  India 
on  trade  in  South  America  —  Neilgheny  hills. 

The  attempt  to  make  simultaneous  collections  of  seeds  and 
plants  of  all  the  valuable  species  of  chinchonee  was  thus 
crowned  with  almost  complete  success.  Out  of  my  original 
scheme  the  C.  lancifolia  of  New  Granada  was  the  only  one 
which  had  not  been  procured.  It  is  unnecessary  to  say 
more  respecting  the  numerous  difficulties  and  dangers  which 
were  encountered  by  the  collectors,  for  the  narrative  of  the 
proceedings  detailed  in  previous  chapters  will  have  made 
these  sufficiently  obvious.  So  far  as  the  labours  in  South 
America  were  concerned,  all  obstacles  were  surmounted,  and 
the  objects  of  this  great  enterprise  were  fully  attained.  Not 
only  were  plants  and  seeds  safely  brought  to  the  coast,  but, 
in  every  instance,  the  collectors  took  care  to  provide  them- 
selves with  botanical  specimens  from  the  chinchona-trees. 
Thus  the  leaves,  flowers,  fruity  and  bark  of  each  species, 
which  were  brought  to  England,  placed  the  identity  of  the 
valuable  species  to  which  the  plants  and  seeds  belonged 
beyond  the  remotest  possibility  of  a  doubt.^    But  in  con- 


^  My  collection  of  dried  specimens 
is  deposited  in  the  museum  and  her- 
barium at  Kew.  It  consiBts  of  leaves, 
flowers,  fruit,  and  bark  of  C.  Calisaya ; 


bark  from  the  branches  of  almost  every 
species  of  chinchona  and  allied  genera 
in  the  Caravayan  forests. 
Mr.  Spruce's  collection  of  all  tlio 


leavf8  and  flowen  of  C.  micrantha ;  \  parts  of  C.  suceimbra  is  in  the  herba- 

leiives  and  fruit  of  C.  Caravayensis ;    rium  at  Row. 

fruit   of  PfmetUelia    glomerata ;    and        Mr.  Pritchett's  collection  of  leaves. 
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yeying  these  precious  mule-loads  to  the  coast  of  Pern,  and 
safely  embarking  them,  only  half  the  difficultiee  had  been 
overcome ;  and  I  could  not  but  feel  that  some  faflures  and 
disappointments  must  be  expected  before  the  chinchona-plaii(B 
were  fairly  established  in  India. 

There  was  not  much  reason  for  apprehension  with  regard 
to  the  seeds ;  but  the  plants,  in  the  absence  of  any  proTisktt 
for  conveying  them  direct  across  the  Pacific,  had  to  undergo 
an  ordeal  of  unprecedented  duration.  Yet  the  great  advan- 
tage of  introducing  plants  as  well  as  seeds,  in  the  immense 
start  they  would  give  to  the  yoimg  plantations  in  India,  was 
strongly  felt,  and  the  complete  success  that  attended  the 
hazardous  transit  of  at  least  one  relay,  which  came  under 
peculiarly  favourable  circumstances,  fully  justified  the 
attempt. 

I  gave  directions  to  Mr.  Spruce  and  Mr.  Fritchett  to  send 
small  parcels  of  seeds  of  each  species  to  Jamaica  and 
Trinidad,  in  obedience  to  an  order  received  from  England, 
so  that  quinine-yielding  trees  might  also  be  introduced  into 
our  West  Indian  colonies  ;  and  the  results  of  the  experiment 
in  those  islands  wUI  be  given  in  a  future  chapter.  The  great 
bulk  of  the  collections,  however,  were  despatched  to  India,  by 
the  roimdabout  way  of  Southampton,  directly  they  arrived 
on  the  coast  of  the  Pacific. 

The  thirty  Wardian  cases  which  I  sent  out  round  Cape 
Horn  were  three  feet  two  inches  long,  ten  feet  ten  inches 
broad,  and  three  feet  two  inches  high ;  and,  with  soil  and 
plants,  each  ease  weighed  a  little  over  three  hundredweight 
The  collection   of  plants  of   C.  Calisaya^   C.  avata,  and   C. 


fruit,  and  hark  of  C.  nttida,  C.  micron-  bark,  leaTca,  and  flowers  of  C.  rrispa 

tha,  C.  Peruviana,  and  C.  obovata,  ia  in  of  Tafulla,  and  hark  and    lesvet  of 

tlie  iKJBseasion  of  Mr.  Howard.  C.  Lucummfolia^  aru  partly  in  my  pou- 

Mr.  Cro8B'8dri<Hl8i)e<'imenBof  Icavew,  scwion,  partly  in  that  of  Mr.  Howanl. 

flowera,  fruit,  and  hark  of  C  Conda-  and  portly  in  tliat  of  Mr.  Veitch. 
minea  {C.   Chahuarguera  of  Pbvon), 
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mierantha  filled  fifteoi  cmbibs  ;  and  die  adier  fifteen  rmonred 
the  collection  <rf  CL  nufdrmbra  at  GnajaquiL  I  abo  had  six 
cases  of  somewfaat  smaller  dimeiiaoDs  constructed  at  lima 
for  the  plants  fiom  HoaniKn.  The  fifteen  rwcir  containing 
the  collection  erf*  diindiona-idantB  from  CaiaTava  sailed  firom 
the  port  <^  Islay  on  the  23ni  of  June,  and  leached  Panama 
on  the  6th  <^  Jnly,  I860,  whra  207  had  already  begnn  to 
throw  oat  green  shoots.  On  their  amral  in  England,  in 
Angost^  these  207  plants  were  in  a  most  flomidiing  and 
healthy  condition,  and  continued  so  ontfl  their  aniTal  at 
Alexandria  eariy  in  Septemb^.  Bat  the  intoise  heat  dt  the 
Bed  Sea,  where  the  thermometer  ranged  from  99^  in  the 
night  to  107^  in  the  day-time,  proTed  too  much  ior  them,  and 
the  damage  was  increased  by  a  detention  of  a  week  at  Bom- 
bay. Their  roots  were  attacked  by  rot,  yet,  on  their  arrival  in 
the  Neilgherry  hills,  their  leaves  still  looked  fresh,  and  several 
hundred  green  cuttings  were  obtained  from  them,  which, 
however,  &iled  to  strike.  The  cases  containing  the  chinchona- 
plants  from  Hoannco  left  Luna  in  September,  and  were  also  in 
a  most  promising  state  when  they  reached  England,  but  on 
their  arrival  in  India  they  were  all  dead.  The  "  red-bark  " 
collection,  under  the  able  management  of  Mr.  Cross,  sailed 
from  Guayaquil  on  the  2nd  of  January,  1861.  On  their 
arrival  in  England  in  excellent  order,  six  of  them  were  left 
at  Kew  as  a  precaution,  and  replaced  by  six  plants  of  C,  Call" 
sat/a  supplied  by  Sir  W.  Hooker.  At  that  season  the  climate 
of  the  Bed  Sea  is  cool,  and,  owing  to  this  circumstance  and 
still  more  to  the  intelligent  watchfulness  of  a  good  practictU 
gardener,  463  plants  of  C,  sucdrvhra  and  six  of  C.  Caliaaya 
were  handed  over  to  the  superintendent  on  the  Neilgherry 
hills,  in  as  vigorous  and  healthy  a  condition  as  could  possibly 
have  been  hoped  for  after  such  a  voyage. 

The  ** grey-bark"  seeds  arrived  in  the   Neilgherry  liill8 
early  in  January,  18G1,  and  the  "red-bark"  in  the  folio winf< 
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March,  and  both  collectionB  came  up  abundantly.  The 
supply  of  seeds  of  0.  Ccfndaminea  reached  their  destiiiadoQ 
in  Southern  India  in  February  1862.  In  order  to  guard 
against  all  accidents,  a  portion  of  the  seeds  of  each  spedei 
was  left  in  England,  and  a  depdt  of  young  chinchona-pknli 
has  thus  been  formed  at  Kew  Gardens,  with  a  view  to  &11 
back  upon  them  in  the  event  of  possible  fetilures  or  miBf<x<> 
tunes  in  India.^  Seeds  of  each  of  the  species  were  also  sest 
to  Ceylon,  to  which  Sir  W.  Hooker  added  a  few  plants  of 
C.  Calisaya  from  his  stock  at  Kew. 

Thus,  in  spite  of  one  or  two  disappointments,  the  giett 
object  of  the  undertaking  sanctioned  by  the  Secretary  of 
State  for  India  was  fully  attained.  By  the  spring  of  1861 1 
lai^e  supply  of  plants  and  young  seedlings  was  established 
in  the  Neilgherry  hills ;  and  at  the  present  moment  we  have 
thousands  of  chinchona-plants,  of  all  the  valuable  specie^ 
flourishing  and  multiplying  rapidly  in  Southern  India,  an^  in 
Ceylon.  When  the  unprecedented  length  of  the  voyages  and 
the  numerous  trans-shipments  are  taken  into  considenitioii, 
the  wonder  is  that  any  of  the  plants  should  have  been  sacoeas- 
fully  conveyed  from  the  slopes  of  the  Andes  in  South  America 
to  the  ghauts  in  Southern  India,  over  thousands  of  miles, 
through  every  variety  of  climate,  and  subject  to  the  risk  of 
crossing  the  isthmus  of  Panama,  of  changing  steamers  at 
the  island  of  St.  Thomas,  at  Southampton,  at  Suez,  and  at 
Bombay,  and  of  the  journey  through  Egypt 

The  most  important  introduction  of  plants  into  India,  by 
means  of  Wardian  cases,  previous  to  the  arrival  of  the  chin- 
chonas,  wjis  that  of  tlio  tea  from  Cliina  in  1849  and  following 
years  by  Mr.  Fortune.  On  those  occasions  the  cases  wore 
strongly  and  coarsely  made,  the  glass  shades  firmly  fixed,  and 
the  glass  itself  thick,  and  glazed  in  pieces  of  moderate  size. 


^  8ix  ca808  of  rliinchunu-plantif  from  thu  (U'|)6t  were  dospatchcil  to  Ccv]«>n 
]iv  the  mail  of  Munli  4.  lb!62. 
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The  framee  were  protected  by  a  grating  of  iron  wire,  with  a 
canvas  covering  capable  of  being  unrolled  so  as  to  screen  the 
plants  &om  the  direct  rays  of  the  sun,  if  necessary.  The  soil 
was  not  less  than  eight  or  ten  inches  deep,  and  kept  down  by 
croBs-battenSy  and  the  plants  were  fairly  established  in  it 
before  starting.  In  1849  Mr.  Fortune  sowed  large  quantities 
of  seeds  in  the  cases,  between  rows  of  young  plants,  which 
germinated  on  their  way  from  China  to  India,  and  reached 
their  destination  in  the  Himalayas  in  good  conditon.  Out  of 
250  tea-plants,  215  arrived  in  perfect  order.^ 

But  it  was  an  easy  process  to  convey  plants  by  the  short 
voyage  from  China  to  Calcutta,  when  compared  with  the 
introduction  of  plants  from  the  western  coast  of  South 
America  into  India ;  and  the  performance  of  the  latter  feat, 
in  the  case  of  the  chinchona-plants  under  Mr.  Cross's  care, 
is  undoubtedly  the  most  extraordinary  success  of  the  kind 
that  has  yet  been  achieved. 

A  few  remarks  on  the  treatment  of  plants  in  Wardian  cases 
were  supplied  to  me  by  Mr.  Weir  and  Mr.  Cross,  who  acquired 
their  experience  in  the  voyages  from  South  America  to 
India ;  and  by  Mr.  Mclvor,  who  received  the  plants  on  the 
Neilgherry  hills.  The  cases  were  filled  with  soil  to  a  depth 
of  nine  to  ten  inches,  in  which  the  chinchonas  were  planted 
in  rows,  from  the  back  to  the  front  of  the  case.  The  distance 
from  plant  to  plant  was  regulated  by  their  size,  but,  in  the 
case  of  their  having  much  foliage,  they  should  be  rather  wide 
apart,  for  the  crowding  of  foliage  is  always  injurious,  and 
often  brings  on  mildew  or  mould.  After  having  been  planted 
they  were  well  watered,  and  shaded  from  the  glare  of  the 
mid-day  sun.  On  the  surface  of  the  soil,  between  each  row 
of  plants,  a  batten  was  placed,  extending  from  the  back  to 
the  front  of  the  case,  and  held  firmly  down  by  two  longer 


»  Sec-  Fortune's  Tea  Dittridit,  chap.  xxi.  p.  358-9. 
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battens  extending  lengthways.  By  this  means  the  soil  and 
plants  are  not  disturbed  in  the  operation  of  moving  the  cases. 
When  the  cases  are  finally  closed  the  soil  should  be  in  a 
medium  state  as  regards  moisture,  and  all  dead  foliage  should 
be  removed.  The  cases  should  be  made  as  air-tight  as  pos- 
sible by  filling  the  seams  with  putty,  and  every  precaution 
must  be  taken  to  preserve  the  plants  from  the  sb'ghtest  con- 
tact with  salt  water.^  Mr.  Mclvor  strongly  recommends 
that  the  cases  should  be  furnished  with  a  false  bottom,  raised 
about  two  or  three  inches  above  the  true  bottom,  by  ban 
of  wood  of  the  required  thickness  being  nailed  on  the  under- 
side. The  &lse  bottom  should  have  holes  bored  in  it  at 
regular  intervals,  with  a  few  broken  pieces  of  pot  and  a  layer 
of  moss  placed  over  them.  He  considers  that  the  best  sort 
of  soil  is  formed  of  equal  parts  of  leaf-mould,  turfy  loam, 
and  sand,  mixed  in  a  dry  state,  and  spread  out  and  exposed 
to  the  action  of  the  sun  for  a  few  days  before  being  placed  in 
the  eases.  During  the  voyage  the  plants  should  have  plenty 
of  light  and  air,  one  side  of  the  case  being  left  open  for  two 
or  tliree  hours,  morning  and  evening,  during  fine  weather, 
wheal  dead  leaves  should  be  picked  off,  and  water  admi- 
nistered to  any  plant  which  may  require  it.  The  soil  should 
be  turned  up  on  the  surface  to  the  depth  of  about  half 
an  inch  with  a  small  pointed  stick  every  three  or  four  days, 
and  always  kept  rough  on  the  surfece,  so  as  to  allow  the 
air  to  circulate  in  the  soil.  This  circulation  of  air  is  also 
faeilitated  by  the  false  bottom.  The  action  of  the  air  on  the 
K4)il  keei)8  the  roots  in  fine  condition,  and  entirely  prevents 


♦  Mr.  CntNi  wiya  tluit  Wardiuu  wiMct*,  juicets  8t€*in>s  and  kfivM  may  bo  fully 

tin   liny   nrv  at   prest'nt  eonstructtHl,  dovelopetl  and  matured.    Pl^tv  taken 

an*  notonoiiHly  unfit   for  the  growth  out  of  hothoui«efl,  or  from  den«e  fon«t«, 

<»f  pluntH  of  imy  <Ur«cription.     He  add«  are  not  in  a  fit  state  to  be  8ent  away 

that  the  iihmta  must  be  healthy  root  immeiliately  in  W^anlian  caaes.     They 

an<l  top  Wfore  they  are  dejiotritwl  in  are  then  "blanched,"  and  are  easily 

the  niM.'n.    They  ouj^ht  to  \k*  exiioHe<l  affwted  by  wlverHe  influence*,  such  aj 

for  at  htiMt  a  month  to  tlie  full  action  excess  of  moitftim;  or  drought, 
of  the  Mun  and  atmoHphere,  eo  that  the 
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the  formation  of  mildew  and  damp ;  but  the  principal  object 
of  the  false  bottom  is  to  allow  any  excess  of  water  to  drain  oflf 
into  a  place  where  it  cannot  sour  the  soil,  and  yet  will  not  be 
lost.  Then,  as  the  soil  becomes  dry  above,  the  water  will  be 
attracted  to  it. 

With  the  exception  of  the  false  bottom,  all  the  above  sug- 
gestions were  carefully  attended  to  by  the  gardeners  who 
were  in  charge  of  the  chinchona-plants  during  the  voyage  to 
India;  the  partial  failures  which  attended  some  of  the  relays 
from  South  America  could  not,  under  the  circumstances,  have 
been  avoided  by  any  human  foresight ;  and,  as  the  general 
result  of  my  arrangements  has  been  to  introduce  all  the 
valuable  kinds  of  quinine-yielding  plants  into  India,  we 
have  every  reason  to  congratulate  ourselves  on  the  success 
of  our  labours. 

With  the  chinchona-plants  I  brought  from  Peru  a  supply 
of  seeds  of  the  chirimoya,  of  aji-pepper,  and  of  the  Schmus 
molle,  all  of  which  are  coming  up  well  on  the  Neilgherry 
hills.*  They  have  most  of  the  other  kinds  of  Anonas  in  India, 
but  the  chirimoya  fruit,  the  most  exquisite  of  all,  has  yet  to 
be  raised.  He  who  has  not  tasted  the  chirimoya  has  yet  to 
learn  what  fruit  is.  "  The  pine-apple,  the  mangosteen,  and 
the  chirimoya,"  says  Dr.  Seemann,  "  are  considered  the  finest 
fruits  in  the  world.  I  have  tasted  them  in  those  localities  in 
which  they  are  supposed  to  attain  their  highest  perfection — 
the  pine-apple  in  Guayaquil,  the  mangosteen  in  the  Indian 
archipelago,  and  the  chirimoya  on  the  slopes  of  the  Andes ; 
and,  if  I  were  called  upon  to  act  the  part  of  a  Paris,  I  would 
without  hesitation  assign  the  apple  to  the  chuimoya.  Its 
taste  indeed  surpasses  that  of  every  other  fruit,  and  Haenke 
was  quite  right  when  he  called  it  the  masterpiece  of  nature."* 


*  In  October,  1861,  the  Schinut  molU 
plants  were  3  feet  higii ;  and  the  chiri- 
moyan  15  inchcB.    Plants  of  both  have 


been  sent  to  the  gardens  at  Bangalore. 
•  Seemann's  Voyage  of  tite  Herald, 
i.  p.  171. 
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In  obtaiiiing  plants  and  seeds  of  these  valuable  chmchonaB 
from  South  America,  it  would  be  a  source  of  deep  regret  to 
me  if  that  measure  was  attended  by  any  injury  to  the  peqiie 
or  the  commerce  of  Peru  or  Ecuador,  countries  in  the  welfiue 
of  which  I  have  for  years  taken  the  deepest  interest.  But  I 
have  no  apprehension  that  such  will  be  the  result  of  the  cul- 
tivation of  these  plants  in  other  parts  of  the  world.  The 
demand  for  quinine  will  always  be  in  excess  of  the  suf^j 
from  South  America ;  and  the  result  of  chinchona  cultivatioii 
in  India  and  Java  will  have  the  effect  of  lowering  the  price, 
and  bringing  this  inestimable  febrifuge  within  the  reach  of  a 
vast  number  of  people  who  are  now  excluded  from  its  use, 
without  in  any  way  injuring  the  trade  of  Peru  and  Ecuador. 
I  trust  that  not  only  will  this  measure  do  no  injury  to  the 
South  Americans,  but  that  it  may  be  hereafter  productive  of 
good  to  them,  as  well  as  to  tlie  rest  of  mankind.  Hitherto 
they  have  destroyed  the  chinchona-trees  in  a  spirit  of  recklea 
short-sightedness,  and  thus  done  more  injury  to  their  own 
interests  than  could  possibly  have  arisen  from  any  commeF- 
cial  competition  ;  but  it  may  be  that  the  influence  of  peace 
and  education  will  inaugurate  a  new  system  iu  time  to  come, 
that  more  enlightened  views  wiU  prevail,  and  that  they 
themselves  may  imdertake  the  cultivation  of  a  plant  which  is 
indigenous  to  their  forests,  but  which,  up  to  this  time,  they 
have  so  foolishly  neglected.  It  will  then  be  a  pleasure  to 
supply  them  with  the  information  which  will  have  been 
gained  by  the  experience  of  cultivators  in  India,  and  thus  to 
assist  them  in  the  establishment  of  plantations  on  the  slopes 
of  the  eastern  Andes. 

Under  any  circumstances  the  South  Americans,  who  owe 
to  India  the  staple  food  of  millions  of  their  {)eople,  and  to  the 
Old  World  most  of  their  valuable  products — wheat,  barley, 
apples,  peaches,  sugar-cane,  the  vine,  rice,  the  olive,  sheep, 
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cattle,  and  horses — have  no  right  to  desire  to  withhold  from 
India  a  product  which  is  so  essentially  necessary  to  her  wel- 
fare. Nor  do  I  believe  that  the  better  conditioned  Peruvians 
have  any  such  desira  On  the  contrary,  many  of  them  have 
shown  themselves  willing  to  promote  a  friendly  interchange 
of  the  products  of  the  New  and  Old  Worlds ;  and  the 
foolish  decree  issued  in  Ecuador  on  the  1st  of  May,  1861,  as 
well  as  the  numerous  obstructions  thrown  in  my  way  in 
southern  Peru,  may  be  imputed  either  to  the  narrow-minded 
selfishness  of  half-educated  olSScials,  or  to  the  ignorant 
patriotism  of  backwoodsmen.  These  are  feelings  which  are 
not  shared  by  either  the  educated  few,  or  by  the  Indian 
population. 

After  much  careful  consideration  it  had  been  decided  that 
the  best  place  for  commencing  the  experimental  cultivation 
of  chinchona-plants  in  India  would  be  the  Neilgherry  hills, 
in  the  Madras  Presidency.  Here  are  to  be  found  a  climate, 
an  amount  of  moisture,  a  vegetation,  and  an  elevation 
above  the  sea,  more  analogous  to  those  of  the  chinchona 
forests  in  South  America  than  can  be  met  with  in  any  other 
part  of  India.  In  the  Government  gardens  at  Ootacamund, 
on  the  Neilgherries,  there  were  the  necessary  conveniences 
for  propagating  plants  and  raising  seedlings;  and  in  Mr. 
William  G.  Mclvor,  the  Superintendent,  was  to  be  found  a 
zealous,  intelligent,  and  practical  gardener,  who  had  carefully 
studied  the  botany  of  the  chinchona  genus,  and  under  whose 
care  the  cultivation  would  be  commenced  with  the  best 
possible  guarantees  for  its  success. 

From  the  Neilgherries  the  chinchona-plants  will,  it  is 
hoped,  be  introduced  into  such  other  hill  districts  of  South- 
ern India  as,  after  examination,  may  be  found  suitable  for 
their  growth  ;  and  it  was  a  part  of  my  duty  to  visit  the  most 
promising  localities,  and,  in  conjunction  with  Mr.  Mclvor,  to 

z  2 
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select  the  sites  for  chinchona  plantations  on  the  Neilgherrj 
hills.  With  this  object  in  view  we  landed  at  the  port  of 
Calicut,  on  the  coast  of  Malabar,  on  the  7th  of  October, 
1861. 
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He  who  would  desire  to  receive  the  most  pleasant  impression 
of  India,  on  a  first  arrival,  must  follow  in  the  wake  of  Vasco 
de  Gama,  and  land  on  the  coast  of  Malabar,  the  garden  of 
the  peninsula.  Here  Nature  is  clad  in  her  brightest  and  most 
inviting  robes,  the  scenery  is  magnificent,  the  fields  and 
gardens  speak  of  plenty,  and  the  dwellings  of  the  people  are 
substantial  and  comfortable. 

As  we  steamed  into  the  anchorage  at  Calicut,  on  board  the 
little  yacht  *  Pleiad,'  no  appearance  of  any  town  was  visible, 
and  no  building  except  a  tall  white  lighthouse.  Thick 
groves  of  cocoanut-trees  line  the  shore,  and  are  divided 
from  the  sea  by  a  belt  of  sand ;  while  undulating  green  hills 
lise  up  behind,  and  the  background  of  mountains  was 
hidden  by  banks  of  clouds.  The  whole  scene  bore  a  close 
resemblance  to  one  of  the  Sandwich  or  Society  Islands,  down 
to  the  canoes  which  came  off  to  us  the  moment  the  anchor 
was  let  go.  They  are  hewn  out  of  the  trunk  of  the  jack-tree, 
with  an  upper  bulwark  fastened  with  coir  twine;  and  the 
canoe-men  were  naked  athletic-looking  fellows,  with  enormous 
hats  made  of  a  frond  of  the  tallipot  palm  {Corypha  umbracu- 
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lifer  a).  When  we  shoved  off  from  the  *  Pleiad  *  a  handsome 
fish-hawk,  with  white  head  and  breast,  was  perched  on  the  fwe- 
topsail  yard-arm,  and  sea-snakes  were  playing  in  the  water 
alongside.  In-shore  there  were  a  few  native  craft,  called 
pcUtamars,  at  anchor.  Pattamars  are  the  vessels  which  have 
carried  on  the  coasting  trade  on  the  western  side  of  India 
from  time  immemorial.  As  in  the  days  of  Sindbad  the 
sailor,  their  planks  are  not  nailed,  but  sewn  together  with 
coir-twine,  and  they  have  high  stems  and  bows  sheering 
rapidly  aft.  The  deepest  part  is  at  the  stem,  whence  the 
bottom  curves  inwards  to  the  stem.  A  pattamar  has  two 
masts  raking  forward,  with  long  picturesque  lateen  yards 
slung  with  one-third  part  before  the  mast,  and  two-thirds 
abaft.  They  never  attempt  to  tack,  but  always  ware,  and 
if  taken  aback  there  is  no  alternative  but  either  to  wait 
until  she  comes  round,  or  to  capsize. 

On  landing  at  Calicut,  a  carriage  drawn  by  two  white 

bullocks  was,  through  the  hospitality  of  Mr.  Patrick  Grant, 

• 

the  Collector  of  Malabar,  waiting  for  us  on  the  sandy  beach^ 
to  convey  us  to  his  house  ;  a  drive  of  about  two  miles.  The 
excellent  road,  of  a  bright  red  coloiu*  from  the  soil  being 
composed  of  laterite,  passes  through  groves  of  cocoanut- 
trees,  interspersed  with  many  houses,  each  surrounded  by  its 
garden  of  mangos,  nux  vomida  trees,  jacks  with  pepper-vines 
creeping  over  them,  and  palm-trees.  The  houses  are  all 
substantial  and  comfortable-looking,  built  of  square  blocks  of 
laterite  joined  with  chunamy  or  lime  made  from  calcined  sea- 
shells,  and  roofed  with  tiles.  The  laterite  or  iron-clay  is  a 
rock  full  of  cavities  and  pores  like  coral,  overlying  the 
granite  which  forms  the  basis  of  Malabar.  When  excluded 
from  the  air  it  is  so  soft  that  any  iron  instmment  can  readil} 
cut  it,  and  is  dug  up  in  square  masses  with  a  pickaxe,  and 
afterwards  shaped  into  blocks  with  a  knife  or  trowel  After 
exposure  it  soon  becomes  as  hard,  and  is  as  durable  as  bricks. 
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Each  house  has  a  cocoanut  safe  or  store-room  on  one  side,  of 
open  wood-work.  Many  people  were  walking  along  the  road, 
naked  men  with  huge  tallipot-palm  hats,  and  women  with 
nothing  on  but  bright-coloured  petticoats,  looking  picturesque 
in  the  foreground  and  middle  distance  of  the  palm-shaded 
vistas.  At  intervals  the  cocoanut  groves  were  broken  by 
fields  of  vivid  green  paddy,  and  tanks  filled  with  red  lotus- 
flowers. 

From  Mr.  Grant's  house,  on  the  top  of  a  rounded  grassy 
hill,  there  is  an  extensive  and  very  beautiful  view  of  the 
undulating  hills  and  dales  of  Malabar,  generally  covered 
with  forest;  with  the  ocean  on  one  side,  and  the  Wynaad 
mountains  on  the  other.  Malabar  is  188  miles  long,  25  miles 
broad  in  the  northern,  and  70  in  the  southern  half,  and 
contains  6262  square  miles.  It  is  divided  into  17  Talooks 
or  districts,  and  has  a  population  of  1,602,914  souls;  of 
whom  1,165,174  are  Hindus,  414,126  Moplahs,  and  23,614 
Chi-istians. 

The  people  of  Malabar  are  a  thriving  active  race,  the  men 
well  built  and  handsome,  and  the  women  remarkable  for  their 
beauty.  The  highest  caste  among  the  Hindus  is  that  of  the 
Namburi  Brahmins,  who  claim  all  the  land  below  the  ghauts, 
and  appear  to  have  actually  possessed  a  large  portion  of  it 
previous  to  the  invasion  of  Hyder  Ali  of  Mysore.  They  declare 
that  when  Parasu  llama,  one  of  the  incarnations  of  Vishnu, 
hurled  his  axe  from  the  mountains,  the  ocean  receded,  leaving 
the  land  of  Kerala,  as  Malabar,  Cochin,  and  Travancore  were 
called ;  which  he  gave  to  the  Namburi  Brahmins.  It  is  true 
that  the  midulating  flat-topped  hills,  which  cover  the  part  of 
Malabar  near  Calicut,  are  like  the  waves  of  the  sea,  and 
appear  as  if  the  ocean  in  receding  had  forced  channels,  and 
thus  formed  the  intervening  valleys.  The  Namburis  are  fast 
dying  out :  they  are  landed  proprietors,  and  perform  such 
offices    as  bestowing  holy  water  and  ashes,  or  performing 
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poojah  or  worship  for  the  other  HindnSy  but  never  enter  the 
pubKc  service. 

The  most  important  portion  of  the  population  is  included 
in  the  eleven  classes  of  Nairs,^  a  race  of  pure  Sudra  caste. 
They  pretend  to  be  bom  soldiers,  and  formed  the  armies 
of  the  Zamorin  and  Cochin  Bajahs,  the  lower  castes  not 
being  allowed  to  bear  arms.  The  Nairs  now  hold  most  of 
the  land  in  l^Ialabar,  and  are  frequently  very  rich.  Both 
the  Zamorin  of  Calicut  and  the  Bajah  of  Cochin  are  Naiis; 
and  the  origin  of  their  rule  is  said  to  have  been  as  foUowL 
About  a  thousand  years  ago,  a  Viceroy  of  the  Sholmn  Bajah 
ruled  over  Malabar,  named  Cheruman  Formal,  who  made 
himself  independent,  and  divided  the  country  among  his 
nobles,  of  whom  five  were  of  the  Eshatri  caste,  and  seven 
were  Nairs.  After  the  division  it  was  found  that  one  of  his 
bravest  officers,  the  ancestor  ofthe  present  Zamorin  or  Tamori 
Bajah,  had  been  left  out;  Cheruman  Formal,  therefore, 
gave  him  his  sword,  and  all  the  territory  in  which  a  oock 
crowing  at  a  certain  small  temple  could  be  heard.  Hence 
Calicut,  irom.  ColicodUy  a  cock-crowing.^  Down  to  the  time 
of  Tippoo  the  whole  of  Malabar  was  governed  by  the  de- 
scendants of  the  sisters  of  these  thirteen  Nair  chiefs.  The 
Zamorin  of  Calicut  has  some  influence,  though  he  is  much 
reduced  in  wealth  and  importance  since  the  days  of  Yasco 
(le  Gama. 

The  Nairs  live  under  the  remarkable  institution  caUed 
muiroo-muka'tayum.     Sisters  never  l(?ave  their  homes,  but 


»  Thene  11  clanscfl  arc  : — 1.  TheXi-  |  cutra$,  or  lMirl>er«.  8.  The  Wallaie* 
itiin  Nairtt^  who  arc  tigriculhiristts  :  rattiif^  or  wu8b«*nnen.  9.  The  Tutuin, 
rleik«s  and  acoountaiits,  uiul  tlo  the  !  or  tailorx.  10.  The  AiuUiraA,  or  |iot- 
otKikin^  on  all  public  oecaHions,  a  sure  '  iiuikcru.  11.  The  Turtujtmti^  or  w<mt> 
BJj^i  of  tmuHccndent  rank.  2.  The  i  crs,  who  are  very  low  in  the  hcailo, 
Sndra  Nnirf.  3.  The  Cfiarmidug.  4.  |  for  even  a  potter  nniKt  purify  hiniMelf 
The  ViUinmit^  w^lio  are  i>alketvlx«in'r8  if  lu?  chancer  to  touch  a  weaver. — 
to  NaimburiH  and  Rajahi*.  5.  The  Wat-  Buchanan,  ii.  p.  408. 
tarotnn,  or  oil-inaker».  r».  The  Atti-  -  Buchanan. 
roMrM/V,  or  cultivators,   7.  The  Wulla- 
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receive  visits  from  male  acquaintances,  and  the  brothers  go 
out  to  other  houses,  to  their  lady-loves,  but  live  with  their 
sisters.  If  a  younger  brother  settles  in  a  new  house,  he  takes 
his  favourite  sister  with  him,  and  not  the  woman  who, 
according  to  the  custom  in  all  other  countries,  should  keep 
house  for  him.  The  man's  mother  manages  the  house,  and 
after  her  death  his  eldest  sister  takes  her  place ;  but  no  man 
has  any  idea  who  his  father  is,  and  the  children  of  his  sisters 
are  his  heirs.  Moveable  property  is  divided  amongst  the 
children  of  the  sisters  of  the  deceased  equally,  and  the  land 
is  managed  by  the  eldest  male  of  the  family,  but  each 
individual  has  a  right  to  a  share  in  the  income. 

This  strange  custom  gives  the  women  an  important  posi- 
tion; and  as*  they  are  pretty,  and  take  pains  with  their 
personal  appearance,  their  influence  is  very  great.  The 
Nairs  are  addicted  to  drink,  and  may  eat  venison,  fowls,  and 
flsh ;  and  the  families  are  fond  of  gaiety,  and  of  visiting  among 
people  of  their  own  rank,  when  there  is  much  talking  and 
singing.  Most  of  the  men,  as  well  as  the  women,  read  and 
write  in  their  own  character,  and  there  is  a  Government 
Gazette  printed  in  the  Malayalim  language.  The  Collector 
was  anxious,  also,  to  establish  a  paper  in  Malayalim,  contain- 
ing general  information,  which  would  no  doubt  have  an 
excellent  effect,  but  the.  difficulty  is  to  find  a  good  native 
editor. 

Next  in  rank  to  the  Nairs  come  the  Tiar%  or  Shanars.  a 
stout,  good-looking,  hard-working  race,  who  do  not  pretend  to 
Sudra  origin.  Formerly  the  Nairs  exacted  deference  from 
the  Tiars  with  extreme  cruelty  and  arrogance,  treating  them 
more  like  brutes  than  men ;  and  if  a  Tiar  defiled  a  Nair  by 
touching  him,  he  was  instantly  cut  down.  But  British  rule 
is  gradually  uprooting  these  caste  barbarisms,  and  the  position 
of  the  Tiars  is  improving.  Some  of  them  hold  appointments 
\X6  clerks  in   Govcniment   offices,  and   they   are   protected 
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by  ju8t  and  equal  laws.  The  Tiars  form  the  mass  of  the 
field  labourers;  but  the  proper  duty  of  their  caste  is  to 
extract  juice  from  the  palm-tree,  and  either  boil  it  into 
jaggery  (unrefined  sugar),  or  distil  it  Their  women  are 
exceedingly  pretty,  with  masses  of  long  hair ;  but  there  is  a 
prevalent  custom  for  all  the  brothers  of  a  family  to  have  but 
one  wife  amongst  them  to  save  expense,  which  leads  to  most 
disastrous  consequences.  Below  the  Tiars  there  are  several 
outcast  tribes ;  among  them  the  Churmas  or  slaves,  a  miserable 
and  down-trodden  race,  possibly  the  remnant  of  the  aboriginal 
inhabitants.  Even  now  they  are  slow  to  understand  that  th^ 
are  not  slaves,  and  land  on  which  there  are  most  Churmn 
still  sells  at  the  highest  price. 

The  MopkJiSy  or  Mohammedans  of  Malabar,  are  descended 
from  Arab  mariners  and  traders  by  native  women,  and  henoe 
their  name,  from  Mah-jnlla  "  son  of  the  mother."  They  have 
certainly  been  estabhshed  in  Malabar  for  a  thousand  years,  if 
not  more,  as  it  is  on  record  that  the  Viceroy  Cheruman  Permal, 
who  then  divided  the  country  amongst  his  chiefs,  was  con- 
verted by  a  Moplah,  and  sailed  for  Mecca.  All  the  sympathies 
of  the  Moplahs  are  with  Arabia  and  the  Ited  Sea,  and  they 
frequently  undertake  pilgrimages  to  Mecca.  Respecting 
their  creed  they  are  fanatical,  and  are  easily  roused  to  fury 
by  an  insult,  or  an  attempt  on  the  part  of  the  Nairs  to  treat 
them  as  a  lower  caste.  On  these  occasions  they  run  mucks ; 
but  in  ordinary  times  they  are  hard-working,  intelligent, 
abstemious,  excellent  boatmen,  and  capital  backwoodsmen. 
Many  of  the  Moplahs  are  very  wealthy.  Their  mosques, 
however,  are  poor  edifices,  not  to  be  distinguished  from 
ordinary  dwelling-houses,  and  the  temples  of  the  Hindus  are 
no  better.  There  is  no  attempt  at  ornamental  architecture  in 
the  religious  buildings  of  Malabar. 

One-fifth  of  the  coUectorate  of  Malabar  is  taken  uj)  with  rict» 
and  garden  cultivation,  the  remaining  four-fifths  being  covered 
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with  forest,  or  cleared  for  dry  grains  and  coffee  jJantationau 
The  land  reyenne,  taking  the  ayerage  of  fiye  years  ending  in 
1858-59,  is  255,000/.  The  assessment  of  the  rice-lands  is 
essentially  the  same  as  that  fixed  by  the  Goyemment  cl 
Tippoo  Sultan  of  Mysore  in  1783-84.  Though  unequal,  and 
in  some  places  burdensome,  it  is  on  the  whole  light,  and, 
except  in  two  of  the  Talooks,'  it  is  lighter  in  the  north  than 
in  the  south.  As  an  example  of  the  inequality  of  the  land- 
tax,  I  may  mention  that  the  district  of  Pattaumby,  on  the 
river  Ponany,  is  yery  highly  and  unfairly  assessed,  as  it  is 
said,  from  the  following  cause.  Before  the  inyasion  of  Tippoo 
all  the  land  in  3Ialabar  was  in  the  hands  of  feudal  chiefs ; 
there  was  no  land-tax,  and  the  2^morin  and  other  Bajahs 
were  supported  by  the  produce  of  their  own  estates.  The 
first  ruler  who  imposed  a  land-tax  was  the  Mysore  conqueror. 
Any  village  which  offended  his  officers  was  highly  assessed ; 
and  hence  the  present  inequalities,  which  will,  however,  be 
corrected  by  the  new  Survey  and  Assessment  Commission.  In 
the  case  of  Pattaumby  the  accountant  quarrelled  with  the 
landowners,  and  threatened  to  impose  a  heavy  assessment, 
and,  when  they  attempted  to  murder  him,  he  escaped  to 
Wynaad,  and  sent  in  his  report  to  Tippoo. 

All  land  in  Malabar  is  private  property,  and  the  landlord 
gets  20  to  40  per  cent  of  the  net  rent,  the  remainder  being 
the  Goyemment  demand.  From  the  gross  produce  of  the 
rice-fields  20  per  cent,  is  deducted  for  reaping  and  other 
small  charges  called  puddum,  the  remainder  being  available 
gross  rent.  From  the  gross  rent  one-third  is  deducted  as 
the  expense  of  cultivation,  called  vitoo  vally  ;  one  third  as  the 
cultivator's  share,  or  koshoo  labon^  whether  he  be  ajemakar  or 
proprietor,  a  kanomkar  or  mortgagee,  or  a  p<Utamkar  or 
renter ;  and  the  remaining  third  is  the  pattam^  net  produce, 
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or  rent  Of  this  last  third  the  Oovemment  share  is  65  per 
cent.,  leaving  35  per  cent  as  the  share  of  the  proprietor. 
The  Government  share  is  thus  a  little  less  than  a  quarter  of 
the  gross  produce. 

The  assessment  is  not  calculated  on  the  extent  of  land, 
but  on  the  amonnt  of  seed  required  to  sow  a  given  space, 
according  to  the  quality  of  the  soil,  which  is  divided  into 
three  classes,  namely  pasma  (clay),  rasee  pasma  (sand  and 
clay),  and  rasee  (sand).  On  an  average  the  soil  does  not 
yield  more  than  tenfold,  and  most  of  it  bears  only  one  crop. 
Some  lands  are  sown  in  April  or  May,  and  the  crops  cut 
in  August  or  September.  These  are  chiefly  in  the  coast 
Talooks.  Others  £u:e  sown  in  September  and  October,  and 
the  crops  cut  in  January  and  February.  The  seeds  are  raised 
on  small  pieces  of  land,  and  the  plants,  when  young,  removed 
by  hand,  and  planted  in  the  paddy-fields. 

The  garden  assessment,  as  it  is  called,  on  cocoanut-treeSy 
the  great  wealth  of  Malabar,  betel-palms,  and  jacks,  was  fixed 
in  1820. 

The  cocoanut-trees  are  divided  according  to  their  situations 
and  soils  into  five  classes — ^the  first  and  second  classes  being 
attivepoo,  or  sea-coast ;  and  the  third,  fourth,  and  fifth,  karor 
vepoo,  or  inland  cocoanut-trees.  Each  tree  pays,  on  an 
average,  eighteen  pies,*  those  which  are  unproductive  from 
age  or  youth  being  excluded.  The  betel-nut  palms  pay,  on 
an  average,  six  pies,  and  the  jack-trees  twenty-eight  pies ; 
but  the  tax  on  gardens  is  not  more  than  forty  per  cent,  of  the 
landlord's  rent.  A  cocoanut-tree  is  estimated  to  bear  at 
least  sixteen  to  forty  nuts  in  the  year,  according  to  its  site ; 
and  the  owner  of  a  plantation  derives  profit  from  the  leaves 
as  well  as  from  the  husks  and  shells  of  the  nut.  The  leaves, 
used  for  covering  houses,  sell  at  two  and  a  half  to  five  Ks.  the 
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thousand,  each  tree  yielding  ten  to  fifteen  annually  ;  and  the 
husks,  for  coir  ropes,  fetch  six  annas  the  thousand.* 

The  betel-nut  palm  (Areca  catechu)^  which  is  also  taxed 
has  a  long  slender  smooth  stem,  and  graceful  curving  fronds. 
I  have  seen  palm-trees  in  the  South  Sea  islands,  many  kinds 
in  the  forests  of  South  America,  and  in  India ;  but,  of  the 
whole  tribe,  the  betel-nut  palm  is  certainly  the  most  elegant 
and  beautiful.  Dr.  Hooker  likens  it  "to  an  arrow  shot  from 
heaven,  raising  its  graceful  head  and  feathery  crown  in  luxu- 
riance and  beauty  above  the  verdant  slopes."  A  tree  will 
produce  300  nuts  in  the  year,  and  continues  to  bear  for 
twenty-five  years.  The  nut  is  very  hard,  the  size  of  a  cherry, 
and  is  chewed  by  all  the  natives  of  India  with  the  leaves  of 
the  betel-pepper  {Chavica  betel)  spread  with  chunam.  It  is  cut 
into  long  narrow  pieces,  and  rolled  up  in  the  leaves  of  the 
betel-pepper  or  pawn.  It  makes  the  mouth  and  teeth  red, 
and  gives  the  chewer  a  disgusting  appearance.  The  consump- 
tion must  6e  enormous,  for  it  is  chewed  by  50,000,000  of 
men,  and,  next  to  tobacco,  is  the  most  extensively  used 
narcotic ;  but  it  has  none  of  the  excellent  properties  of  the 
coca-leaf  of  the  Peruvians. 

The  jack  (Artocarjms  mtegrifolivs\  the  only  other  tree 
which  is  taxed  in  Malabar,  grows  to  a  considerable  size,  and 
the  wood  is  much  used  for  furniture  of  all  kinds.  The  fruit, 
a  favourite  article  of  food,  is  of  enormous  dimensions,  and 
grows  out  of  the  trunk.  In  Travancore  they  put  the  whole 
fruit  in  the  ground,  and,  when  the  young  shoots  grow  up,  the 
stems  are  tied  together  with  straw,  and  by  degrees  they  form 
one  stem,  bearing  fruit  in  six  or  seven  years.^  Besides  the 
taxed  trees,  the  gardens  roimd  Calicut  generally  contain 
mangos  and  nux  vomica. 

In  addition  to  the  rice  or  wet  cultivation,  and  the  above- 
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mentioned  trees,  the  upland  or  dry  caltiyation  of  lice  and 
sesame  or  gingelee  oil-seed  is  assessed  on  an  annnal  inspec- 
tion: forty  per  cent,  of  the  gross  produce  of  the  former 
being  deducted,  on  account  of  the  peculiar  labour  and  pro- 
bable loss,  and  twenty  per  cent  of  the  remainder  being  the 
Government  share.  The  sesame  cultivation  has  no  deducticm 
from  the  gross  produce;  and  ginger,  pepper,  and  some  other 
dry  crops  are  free  of  land-tax.  The  pepper  cultivatioD  is 
chiefly  carried  on  in  northern  Malabar,  and  ginger  in  the 
Shernaad  district,  south  of  Calicut,  by  the  Moplahs.' 

The  other  taxes  are  ahkarryy  or  the  privilege  of  selling 
liquors,  which  is  either  farmed  by  public  sale,  or  levied  from 
the  toddy-drawers,  when  it  is  called  hutty-chatty  (knife  and 
pot)  tax ;  mohturfa  on  houses,  shops,  fisbing-boats,  oil-mills, 
and  looms;  licences,  stamps,  and  the  salt  monopoly;  the 
whole  revenue  of  Malabar  in  1859  having  been  266,8601  The 
income-tax  had  not  yet  been  levied  at  the  time  of  our  visit, 
but  its  nature  had  been  carefully  explained  to  the  people,  it 
had  been  stripped  of  everything  that  was  offensive  or  inquisi- 
torial, and  no  difficulty  was  anticipated  in  its  introduction, 
although  it  was  very  generally  considered  that  it  was  un- 
wise and  impolitic,  and  that  it  would  be  unproductive.  In 
the  matter  of  taxes  there  was  a  striking  contrast  between 
Peru,  whence  we  had  just  come,  and  where  they  are  scarcely 
known,  and  this  land  of  manifold  imposts. 

On  the  whole,  however,  Malabar  is  a  splendid  possession ; 
the  people   are  very  flourishing,  the  population  increasing, 


7  The  besteoil  for  ginger-cultivation 
is  retl  earth  free  from  gnivel.  At  the 
commencement  of  the  mont<oon  be<l* 
of  10  or  12  feet  by  3  or  4  are  fonne<l,  in 
which  holes  are  dug  a  foot  ai^irt,  which 
are  filled  with  manure.  The  root*, 
hitherto  cart^fuUv  buried  under  Bheds, 
are  dug  out,  chipped  into  suitable 
sizes  for  planting  (i|  to  2  inches  long'y, 
and  buried  in  the  holes.  The  bed  is 
then   covered   with   a   thick  laver  of 


gpreen  leaves,  which  serve  as  manure, 
while  they  keep  the  beth*  fmm  too 
much  dam])neHB.  Rain  is  re<)uiMite, 
but  the  bedrt  munt  >>e  kept  from  inun- 
dation, and  drains  art*  therefure  cut 
between  then».  The  rootn  or  rhizooie«, 
when  old,  are  scaldtnl,  scraped,  and 
driwl,  and  thus  form  the  white  ginger 
of  conmien^e. — Drury's  V§eful  PlantM 
of  India. 
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and  cnltiyation  rapidly  encroaehiDg  on  the  forests.  There  is 
no  gang  robbery,  but  occasional  housebreaking,  and  a  good 
many  murders,  often  caused  by  jealousy,  the  criminals  usually 
making  a  full  confession,  and  thus  saving  much  trouble. 

In  the  evening  we  embarked  in  a  canoe  which  had  been 
prepared  for  us  near  the  fine  timber  bridge  over  the  Calicut 
river,  on  the  road  to  Beypoor.  The  setting  sun  and  banks 
of  rosy  clouds  were  visible  through  the  graceful  fronds  of  the 
cocoanut-trees  as  we  drove  along  the  shady  road,  with  occa- 
sional glimpses  of  the  sea.  The  canoe  was  very  long,  and 
cut  out  of  one  trunk,  with  raised  bow  and  stem,  ornamentally 
carved.  It  was  pulled  by  four  tall  wiry-looking  Moplahs,  with 
nothing  on  but  clouts  and  huge  umbrella-hats,  made  of  the 
tallipot  palm ;  ^  and  a  fifth  steered  with  a  paddle.  Their  oars 
were  long  bamboos,  with  circular  boards  fastened  to  one  end 
by  neat  coir  seizings.  We  started  a  little  after  sunset,  and 
passed  from  the  Calicut  river  by  a  backwater  into  the  Bey- 
poor, where  there  were  many  shallow  places,  and  the  Mo[>luhs 
had  constantly  to  jump  out  and  drag  the  canoe  over  thorn. 
The  banks  of  the  river  are  wooded  down  to  the  watfjr's  edge, 
Mrith  groves  of  slender  betel-nut  palms  rising  aloft,  and  stand- 
ing out  against  the  starry  sky.  The  foliage  was  covered  with 
brilliant  fire-flies,  and  here  and  there  we  passe<l  a  hut,  with 
its  owner  standing  on  the  shore,  waving  a  burning  brand. 
All  night  Hie  boatmen  sang  noisy  glees,  and  in  the  morning 
we  reached  the  landing-place  at  Eddiwanna,  forty  miUm  from 
Calicut,  and  near  the  Government  teak  plantations  of  Ncl- 
lamboor. 

These  plantations  were  originated  by  Mr.  Conolly,  the  lute 
Collector  of  Malabar,  with  a  view  to  the  establishmetit  of 


^  The  tallipot  or  fan-palm  {O/rypha    an*  v(;ry  ninmfi;,  ami  ttrn  nm^l  far  hniM 
ttmbro/niZf/iera)  haa  a  stem  60  or  70  f<^t    and  muhwWiiM.     Th<}  indUAn  in  m:\itt 
high,    crowned    with    cnormooi}  fan-    fnt^  l"nf(«  aifl  th#!  bla^lf;  n\x  Um'X  Uiuy, 
shaped  IcaTca,  with  40  or  50  pain  of    and  iUirifftm  ft:*'X  \frtrai\. 
segments.    These  fronds,  when  dricrd,  i 
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nurseries  for  replenishing  the  teak  forests,  as  nearly  all  the 
fine  timber  had  been  felled  many  years  ago.  There  is  a 
great  deal  in  North  Canara  of  small  size,  and  still  more  in 
Cochin  and  Travancore;  but  the  reckless  system  of  feUing 
threatened  the  same  results  as  has  already  overtaken  the 
supply  of  chinchona-bark  in  South  America.  The  only  forests 
containing  teak,  in  Malabar,  in  which  Government  has  a 
proprietary  right,  are  25  square  miles  in  the  Palghat  talook, 
where  all  the  mature  trees  have  long  since  gone  to  the 
Bombay  dockyard;  but  in  1842  leases  of  forest-land  were 
obtained  from  the  Zamorin  for  the  cultivation  of  teak,  70  to 
80  square  miles  in  extent,  chiefly  in  the  Emaad  talo(^ 
near  Nellamboor.  This  most  important  and  now  successfbl 
measure  is  due  to  the  zeal  and  perseverance  of  Mr.  ConoUy, 
and  there  is  a  good  prospect  of  the  stock  of  teak-timb^  in 
these  forests  being  eventually  replenished.  The  trees,  how- 
ever, require  a  growth  of  60  or  80  years  to  reach  a  matority 
fitting  the  wood  for  shipbuilding ;  but  it  is  then  unequalled 
by  any  other  known  timber ;  it  does  not  injure  iron,  and  is 
not  liable  to  shrink  in  width. 

It  was  some  time  before  the  method  of  inducing  the  teak- 
seeds  to  germinate  was  discovered,  and  several  experiments 
were  tried.  In  the  forests  it  was  observed  that  the  seeds 
were  prepared  for  growth  by  losing  the  hard  outer  shell 
througli  the  warmth  caused  by  fires  which  annually  <*onsume 
the  brushwood.  Mr.  ConoUy,  therefore,  burnt  a  coating  of 
hay  over  the  ground  where  the  seeds  were  sown.  This  trial 
was  unsuccessful,  and  in  1843  it  was  found  that  the  best 
method  was  to  steep  the  nuts  in  water  for  tliirtynsix  hours, 
then  sow  them  in  holes  four  inches  apart,  and  half  an  inch 
under  the  surface,  covering  the  beds  with  straw,  so  as  to 
prevent  evaporation,  and  gently  watering  them  every  even- 
ing. By  following  this  j)lan  the  seeds  germinated,  and 
sprouted  in  from  four  to  eight  weeks.     In  1844  as  many  as 
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50,000  young  trees,  raised  in  the  adjacent  nurseries,  were 
planted,  eight  feet  apart,  in  the  cleared  ground  near  Nellam- 
boor,  along  the  banks  of  the  Be}^oor  river,  which  had  been 
cleared  of  jungle.  The  seedlings  are  transplanted  from  the 
nursery  at  the  age  of  three  months,  and  for  the  first  seven 
or  eight  years  they  sprout  up  very  fast,  but  afterwards  they 
grow  slowly.  From  1843  to  185^  as  many  as  1,200,000 
trees  have  been  put  down,  and  they  are  now  planted  at  the 
rate  of  70,000  a  year.  Much  care  is  required  in  systematic 
thimiing  and  pruning,  and,  for  the  superintendence  of  this 
important  work,  an  annual  visit  is  paid  to  the  plantations  by 
Mr.  Mclvor,  who  is  now  so  ably  conducting  the  chinchona 
experiment  on  the  Neilgherry  hills. 

We  were  met  by  Mr.  Mclvor  at  Eddiwanna,  and  started 
for  the  village  of  Wundoor,  six  miles  dis-tant,  in  munaheds 
or  hammocks,  slung  to  bamboos  with  a  shade  over  them, 
and  carried  by  six  men,  who  kept  up  unearthly  yells  the 
whole  time.  The  road  leads  through  rice-cultivation  and 
groves  of  betel-nut  palms,  jacks,  and  mangos.  Wundoor  is 
a  pretty  village,  with  an  avenue  of  sumach-trees  •  leading  up 
to  the  post-house  or  travellers'  bungalow.  These  poet-houses, 
which  are  erected  by  the  Government  at  easy  stages  along 
all  the  roads  in  India,  for  the  convenience  of  travellers,  are 
exceedingly  comfortable,  and  render  travelling  in  India  as 
easy  and  commodious  as  it  is  the  reverse  in  Peru  and  other 
parts  of  South  America.  At  Wundoor  the  first  bungalow 
we  had  seen  put  an  end  to  all  idea  of  having  to  rough  it 
while  travelling  in  India.  The  building  contained  several 
clean  rooms,  with  cane-bottom  sofas,  arm-chairs,  and  tables ; 
and  outside  there  was  a  pleasant  verandah,  with  a  glorious 
view  of  the  Koondah  mountains,  which  it  was  necessary  to 


®  The  gumacU-tree  (desdlpinia  oo- 
riaria)  was  introduced  into  India  from 
Anwritii,   by    Dr.   Wallich,   in   1842. 


Tho  pods  are  much  used  for  tanning 
purposes. 
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ascend  on  our  road  to  the  Neilgherries.  A  clump  of  trees, 
consisting  of  jacks^  mangos,  and  peepuls,  formed  a  huge 
arch,  through  which  there  was  an  enchanting  landscape  oi 
smiling  hill  and  dale,  with  the  dense  forest  beyond,  crowned 
by  the  broken  outline  of  the  distant  mountains. 

We  set  out  from  Wimdoor  at  daybreak,  and  passed  a  house 
just  outside  the  village,  where,  a  few  days  before,  a  tiger  had 
carried  oflF  a  child  before  the  eyes  of  its  parents.  Next  day 
the  brute  had  the  temerity  to  come  again  and  try  to  force  open 
the  door,  when  a  man  shot  it  from  the  window.  For  some 
hours  we  rode  through  a  country  where  the  jungle  alternated 
with  cultivation  in  open  glades,  which  in  their  natmtil  state 
are  covered  with  Pandanus,  but  the  people  here,  as  in  other 
parts  of  Malabar,  are  fast  encroaching  on  the  forest,  and 
converting  these  glades  into  paddy-fields.  As  we  approached 
the  foot  of  the  mountains  cultivation  at  last  entirely  ceased, 
and  the  road  led  through  a  dense  forest  of  enormous 
bamboos,  teak-trees  with  their  large  coarse  leaves,  black- 
wood,  and  other  fine  timber.  At  noon  we  reached  the  post- 
house  of  Sholacul,  at  the  foot  of  the  Sispara  ghaut,  which 
leads  up  to  the  summit  of  the  Koondahs,  a  western  continu- 
ation of  the  Neilgherries. 

The  building  at  Sholacul  was  surrounded  by  a  very  stout 
pallisade,  to  protect  it  from  the  wild  elcpliants,  who  strongly 
object  to  all  encroaclmients  on  their  domain  ;  and  even  take 
the  trouble  of  pulUng  up  the  wooden  milestones  by  the  side 
of  the  roads.  We  foimd  all  the  roads  which  we  travelled 
over  in  Malabar  excellent,  and  the  ascent  of  the  8i8{)am 
ghaut,  though  only  a  zigzag  bridle-path,  is  in  very  good 
order.  After  leaving  Sholacul  the  road  first  passes  through 
a  region  of  gigantic  reeds,  and  then  through  a  belt  of  black- 
wood,  palms,  and  tree-ferns,  with  an  undergrowth  of  Curcumas, 
ferns,  and  a  brilliant  purple  flower  (Torenia  Asiatica),  The 
black    or    rose-w^ood  tree    {Dalbergia   latifdui)   grows   to   u 
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height  of  about  fifty  feet,  with  handsome  spreading  branches, 
and  pinnate  leaves.  The  timber  is  very  valuable ;  it  is  exten- 
sively used  in  Bombay  for  making  beautiful  carved  furniture, 
and  planks  are  sometimes  obtained  four  feet  broad,  after  the 
saj>\vood  has  been  removed.  In  consequence  of  the  in- 
creasing price,  Dr.  Cleghom,  the  able  and  energetic  Conser- 
vator of  Forests  in  the  Madras  Presidency,  has  caused  a 
number  of  seedlings  to  be  planted  at  Nellamboor;  and 
plantations  have  also  been  formed  in  N.  Canara  and  Mysore. 

The  occ^onal  openings  in  the  forests,  at  turns  in  the 
road,  aflForded  us  views  of  the  mountains  below  us  covered 
with  the  richest  vegetation,  and  of  the  rice-fields  of 
Malabar  stretching  away  to  the  faintly  indicated  blending 
of  sea  and  haze  on  the  horizon;  which  almost  equalled 
in  beauty  the  finest  parts  of  the  eastern  Andes.  From 
about  1000  to  5000  feet  above  the  sea  the  jungle  is 
covered  with  innumerable  leeches,  which  eagerly  fasten  ^'<  ^' 
on  their  prey,  whether  men,  horses,  or  dogs,  and  make  a 
journey  through  this  region,  in  the  wet  season,  exceedingly 
disagreeable.  Within  this  leech-zone  there  is  a  consider- 
al)le  clearing  called  Walla-ghaut,  planted  with  coffee,  which 
is  in  a  ruinous  and  abandoned  state,  chiefly  owing  to  the 
difficulty  of  inducing  labourers  to  venture  among  the  leeches. 
As  we  continued  the  ascent,  the  scenery  increased  in  mag- 
nificence, the  views  became  more  extensive,  and  there  were 
mountain-tops  crowned  with  glorious  forest  trees  far  below 
us.  At  6000  feet  mosses  appear,  then  lilies,  brambles,  and 
wild  strawberries,  and  occasionally  we  crossed  noisy  little 
streams  overshadowed  by  the  trees.  We  reached  the  Sispara 
bungalow,  on  the  summit  of  the  ghaut,  6742  feet  above  the 
level  of  the  sea,  late  in  the  afternoon. 

The  Sispara  ghaut  takes  the  traveller  from  the  tropical 
plains  to  the  temperate  climate  of  the  hills,  where  the  face  of 
nature  is  entirely  changed.     Here  the  hills  are  covered  with 

2  A  2 
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grass,  and  the  ravines  only  are  filled  with  trees,  forming 
thickets  called  sholas.  In  the  rear  of  the  bungalow  there 
is  an  almost  unrivalled  view  of  the  Malabar  plains,  from  the 
edge  of  a  precipice.  The  Koondah  hills  sweep  round  until 
they  join  the  Wynaads,  half  encircling  the  Nellamboor  vaUey, 
which  was  thousands  of  feet  below  us,  and  is  covered  with 
forest,  intersected  in  all  directions  by  open  glades  of  a  rich  light 
green.  The  Koondahs  rise  up  from  Malabar  like  perpendi- 
cular walls,  so  steep  that  even  a  cat  could  not  scale  them  in 
any  part,  for  a  distance  of  forty  miles;  and  the  grandeur 
of  the  view  from  this  point,  with  these  sublime  cliiTs,  and  the 
vast  expanse  of  forest-covered  plain  below,  is  very  striking. 

At  daylight  next  morning  we  left  the  Sispara  bungalow, 
and  rode  for  several  miles  through  a  valley  interspersed  with 
aholas  of  rhododendron-trees.  Eighteen  miles  from  Sispara 
is  the  Avalanche  bungalow,  6720  feet  above  the  sea,  whence 
there  is  a  good  carriage-road  to  Ootacamund,  the  chief 
European  station  on  the  Neilgherry  hills.  At  Avalanche  the 
Koondah  range  is  considered  to  cease,  and  the  Neilgherry 
hills  to  commence,  but  the  nature  of  the  country  is  the  winie. 
Between  Avalanche  and  Ootacamund,  a  distance  of  15  miles, 
the  country  consists  of  grassy  undulating  rounded  hills, 
divided  from  each  other  by  wooded  sfiolas.  Henls  of  fine 
buffaloes  were  grazing  by  tlie  roadside,  and  here  and  tliere  we 
saw  patches  of  millet  (Setaria  Italica)  near  the  huts  of  the 
natives  of  these  hills.  As  we  rode  round  the  artificial  lake, 
and,  passing  several  pretty  little  houses  surrounclcd  by 
shrubberies,  stopped  at  the  door  of  Dawson's  hotel  at  Oota- 
camund, it  was  difficult  to  persuade  ourselves  tliat  we  were 
not  again  in  England.  The  garden  in  front  of  the  house 
was  stocked  with  mignonette,  walflowers,  and  fuchsias,  but  the 
immense  bushes  of  heliotrope  covered  with  flowers,  ten  feet 
high  and  at  least  twenty  in  circumference,  could  not  have 
attained  such  dimensions  in  an    English  climate.     Ootai^a- 
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muiid  is  nearly  iu  the  centre  of  the  table-land  of  the 
Neilghemes,  at  the  foot  of  the  western  face  of  the  peak  of 
Dodabetta,  and,  except  to  the  N.W.,  the  station  is  completely 
siirroimded  by  grass-covered  hills.  Houses  are  scattered 
about  under  the  shelter  of  the  hills,  with  gardens  and 
plantations  of  HuccUyptus  and  Acacia  heteropht/lla,  trees  intro- 
duced from  Australia,  around  them  ;  and  the  broad  excellent 
roads  are  bordered  by  Cassia  ghmca  bushes  with  a  bright 
orange  flower,  honeysuckles,  fox-gloves,  geraniums,  roses, 
and  mttsses  of  the  tall  Lobelia  ezcelsa.  A  graceful  white  iris 
is  also  common. 

This  charming  spot,  now  that  the  roads  are  planted 
with  tall  trees,  and  the  hedges  filled  with  all  the  fa- 
miliar flowers  introduced  from  old  England,  while  curling 
smoke  ascends  through  the  foliage,  and  suggests  the  idea 
of  chimneys  and  warm  firesides,  is  as  unlike  India,  and  as 
like  an  English  watering-place,  as  can  be  imagined.  The 
tower  of  the  church,  seen  from  many  points  of  view,  increases 
the  resemblance,  which  is  certainly  not  lessened  by  the  rosy 
cheeks  and  healthy  looks  of  the  children,  and  the  fresh 
invigorating  mountain  air.  But  when  a  few  miles  from  the 
station,  and  out  of  sight  of  all  English  associations,  there 
was  much  that  reminded  me  of  the  pajonales  in  the  chinchona 
region  of  Caravaya  at  a  first  glance :  and  I  felt  sanguine 
that  all  the  pqjonal  chinchona-trees  would  thrive  in  most  of 
the  sholas  on  the  Neilgherry  hills,  while  suitable  sites  for 
those  species  which  require  a  warmer  climate  would  be 
found  in  the  forest  slopes  wliich  overlook  the  plains.  A 
closer  inspection  confirmed  me  in  this  opinion. 
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CHAPTER    XXII. 

NEILGHEBRY  HILLS. 

Extent  —  Fommtion  —  Soil  —  Climate  —  Flora  —  Hill  triboti  —  TmLiw  —  An- 
ti(|iiitie8 —  Btulagus  —  Koters  —  Kiiruiul>er8  —  Inilaa  —  Euglinh  Mtutiuiu  — 
Kotergheny  —  Ootaetiinund  —  Coonoor  —  Jnkiittilbi  —  Oovi*ninn*nt  pirtkfw 
at  Ootaciumind  and  Kidlmtty  —  Mr.  Mclvor  —  Coffee  culti\-atiou  —  Boltit 
for  Hule  of  watfte  lands  —  Forest  con}*(»r\'uncy. 

The  Neilgheny*  hills,  between  latitude  11°  10'  and  11°  32' 
N.,  and  longitude  7iP  59'  and  77°  31'  E,  form  the  most 
elevated  mountain  mass  in  India,  south  of  the  Himalayas: 
the  highest  peak,  tliat  of  Dodabetta,  beting  8610  feet  above 
the  level  of  the  sea.  They  are  isolated  on  three  sides,  and 
rise  up  abruptly  from  the  plains  of  Coimbatore  on  the  south, 
and  from  the  table-lands  of  Wynaad  and  Slysore  on  tlie 
north  and  east,  to  a  height  of  GOUOfeet  alK)ve  the  fonn<*r,aud 
2000  to  3000  al)Ove  the  latter ;  from  which  thev  are  divided 
by  the  broad  ravine  of  the  river  Jloyaar.  On  the  wtst  they 
are  united  with  the  Koondah  range,  which  is  a  continuation 
of  the  western  ghauts.  The  area  of  the  Xeilgluirries  c^jnt^iiiis 
2<)8,4J)4  acres,  of  which  24,000  are  under  cultivation. 

The  formation  consists  of  syc^nitic  granite,  with  veins 
of  basaltic  ro<*k,  hornblende,  and  quartz,  while,  in  some 
j)arts,  half-decomposiHl  laterite  underlies  the  soil.  The  pla- 
teau is  not  a  ilat  table-land,  but  a  succession  of  undulating 
hills  and  intervening  grassy  valleys,  with  ravines  thickly 
wooded,  numerous  streams,  and  occasic»nal  rocky  ridg«*s 
running  up  into  fine  mountain-[K»aks.     The  streams  all  go 


'  AV/,  Mile,  and  ijiri,  :i  mountain ;  fjnuii  the  hliif  Juittiiiiig  wliich  (.-ovit  iiiaijy 
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to  swell  the  great  river  Cauvery,  by  its  tributaries  the  Moyaar 
and  Bowany;  the  Moyaar  descending  from  the  hills  by  a 
fine  waterfall  at  Neddiwuttum,  on  the  northern  slope ;  and 
the  Bowany  flowing  down  between  the  Koondahs  and  Neil- 
gherries  to  the  soutL  The  soil  of  the  plateau  is  very  rich, 
being  formed  by  the  decomposition  of  basaltic  and  horn- 
blende rocks,  mixed  with  the  clayey  products  of  the  granite, 
and  much  decomposed  vegetable  matter.  The  latter  consists 
of  the  grass  killed  down  to  the  roots  by  the  frost,  washed 
in  by  the  succeeding  rains,  and  mixed  with  the  subsoil, 
increasing  its  richness  and  depth  season  after  season.  The 
lichest  land  is  on  the  lower  slopes,  where  there  are  accu- 
mulations of  soil  washed  from  the  hills  above :  ^  and  there 
are  extensive  deposits  of  peat  in  the  valleys,  which  afford 
supplies  of  fiieL  The  chief  defect  in  the  soil  is  the  absence 
of  lime. 

The  temperature  and  amount  of  humidity  vary  according 
to  the  locality.  At  Ootacamund,  7300  feet  above  the  sea, 
the  means  of  the  thermometer  range  from  42°  to  68°,  while 
in  the  two  other  lower  and  warmer  stations  of  Coonoor  and 
Kotergherry,  about  6000  feet  above  the  sea,  the  range  is 
from  52°  to  71°.  The  annual  rainfall  at  Ootacamund  is 
sixty  inches,  at  Coonoor  fifty-five  inches,  and  at  Kotergherry 
fifty  inches.  During  the  south-west  monsoon,  from  May  to 
8optember,  the  rain  comes  down  in  torrents  at  Sispara, 
and  in  the  western  parts  of  the  Neilgherries,  but  their  force 
is  somewhat  exhausted  before  reaching  Ootacamund,  in  the 
centre  of  the  plateau.  At  that  station  the  rainfall,  during 
the  south-west  monsoon,  is  about  thirty-four  inches ;  and  the 
ri\n<xo  of  Dodab<;tta,  which  rises  up  like  a  wall,  immediately 
to  the  eastward  of  Ootacamund,  almost  entirclv  screens  the 
t»astern  part  of  the  hills  from  the  rains  of  the  south-west  mon- 


-    lit  part  of  (%iftf 'It'll  J.  Ourhterhmij^  A^mHtinh  udmt  of  ffu    NtihjJurry  Stirvtif 
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soon,  and  there  the  rainfall  is  only  twelve  inches  from  May  to 
September.  During  the  portion  of  the  year  from  October 
to  April  the  western  parts  of  the  hills  are  comparatively  diy, 
the  prevalent  winds  are  from  the  north-east,  and  the  rains 
which  they  bring  with  them  from  the  Madras  coast  do  not 
extend  farther  west  than  the  neighbourhood  of  Ootacamund. 
Kotergherry,  and  the  eastern  parts  of  the  hills,  receive  the 
full  benefit  of  the  rains  from  the  north-east  monsoon,  but 
they  are  not  heavy,  and  the  rainfall  at  Kotergherry,  in  that 
season,  is  thirty-eight  inches.  Ootacamund  also  gets  some 
of  the  rain  of  the  north-east  monsoon  (thirty-six  inches), 
so  that,  in  that  central  part  of  the  plateau,  there  is  a 
belt  which  receives  a  moderate  supply  of  rain  throughout  the 
year.  In  January  and  December  there  are  frosts  in  the 
night,  and  the  extreme  radiation  which  goes  on  in  the  valleys 
causes  great  cold  at  sunrise  ;  but  these  frosts  arc  confineii  to 
the  vjdlcys  in  the  upper  plateau,  and  they  never  visit  thi^ 
higher  slopes,  or  the  well-wooded  '*  sholas." 

The  climates  of  the  Neilglierry  hills  are  the  most  delight- 
ftil  in  the  world ;  and  it  may  be  said  of  this  salubrious  region, 
with  its  equable  seasons,  what  the  Persian  poet  said  of  Kung, 
**  the  warmth  is  not  heat,  and  the  coolness  is  not  cold."  ^  On 
the  oi>en  plateau,  in  the  wooded  sholas,  and  in  the  thick 
forests  of  the  lower  slopas,  there  is  a  great  variety  of  beautiful 
flowering  trees  and  shrubs ;  and  the  vegetation  of  the  hills  is 
both  varied  and  luxuriant  First,  in  the  brilliant  splendour  of 
its  flowers,  must  be  inentioued  the  tree  rhododendron  (2?Aori>- 
dendron  arboreum),  which  is  verj'  common  in  all  jiarts  of  the 
hills,  (»ither  forniing  small  thickets  or  dotted  about  on  the 
grassy  sloj>es.  It  grows  to  a  height  of  twenty  feet,  with  a 
gnarled  stunted  trunk,  and  masses  of  deep  crimson  flowers. 
In  tin?  "shohis  "  are  the  Michelia  JiUaffiraca,  a  largo  tree,  with 
Vfllowisli-wliito  fragrant  flowers  of  great  size  ;  the  Symploco9 

^  Fonlosi. 
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pulchra^  with  hairy  leaves  and  snow-white  flowers ;  the  Ilex 
Wightianaj  a  large  umbrageous  tree,  with  small  white  flowers 
and  red  berries ;  the  pretty  pink-flowered  RhodxHmyrtus  tomen- 
tosa,  the  berries  of  which  are  called  "  hill  gooseberries ;"  the 
Jasminum  revolutum^  a  shrub  with  sweet  yellow  flowers ;  tlie 
Sapota  elhigoidesy  a  fine  forest-tree,  with  rough  cracked  bark, 
and  an  edible  fruit  used  in  curries ;  Crotalarice ;  Bignanioe ; 
peppers,  cinnamon,  a  number  of  chinchonaceous  shrubs,  and 
many  others. 

In  the  open  grassy  slopes  and  near  the  edges  of  the  wooded 
ravines  are  several  Vaccinia^  especially  the  Vaccinium  Lesche- 
naultii,  a  shrub  with  pretty  rose-coloured  flowers ;  the  beauti- 
ful Osbeckia  Gardneriana,  with  a  profusion  of  large  purple 
flowers;  the  handsome  Viburnum  Wightiayium ;  a  number  of 
biilsams  (Impatiens  of  several  species)  ;  the  Gaultheria  Lesche- 
naultii  in  great  quantities,  a  pretty  little  shrub  with  white 
flowei-8  and  blue  berries;  the  Berberis  Mahonia,  with  its 
glossy  prickly  leaves  and  long  slender  racemes  of  yellow 
flowers ;  and  the  bright  little  pink  Indigofera  pulchella  ;  while 
the  climbing  passion-flower  (Passiflora  Leschenaidtii)  hangs 
in  festoons  over  the  trees,  especially  in  the  eastern  parts  of  the 
hills.  Among  the  more  inconspicuous  plants  are  the  Gallium 
requienianum ;  the  Ruhia  cardifolia;*  the  thorny  Solatium 
feroXy  with  stem  and  leaves  covered  with  strong  straight 
prickles ;  the  Girardinia  LeschenauJtii,^  or  Neilgherry  nettle, 
a  most  virulent  stinger ;  the  tall  Lobelia  excelsa ;  a  Justitiuy 
with  a  blue  flower,  wliich  entirely  covers  some  of  tlio  hilLs ; 
some  pretty  Sonerilas  ;  several  beautiful  Ipomwaa  and  lilietf ; 


*  Dr.  Wight  Hiy8  that  thiB  plant  its  vinikntly-htinging  proptTties,  ami 
might  be  collected  in  vat<t  quantities  ,  then  jn'oling  the  HtaUcH.  The  textile 
with  little  trouble  or  exi)enHcs  and  .  matenul  thus  obtained  in  of  great  dcli- 
yiehln  an  excellent  red  dye.  (."ucy  and  Ktreugth. — Wight's  SpiceJe- 

*  This  nettle  is  frequent  all  over  qium  Neilghertniee.  The  fibre  of  the 
the  higher  ranges  of  the  Neilgherries.  Neilgherry  nettle  is  worth  200Z.  a  ton 
The  Imrk  yioldn  a  fine  strong  fibre,  j  in  England,  and  it«(  cultivation  is  likely 
which  the  natives  obtain  l)y  fintt  }K)ib     to  Ik>  a  n-munemtive  speculation. 

ing  th<*  whoU-  plant,  to  d<'privo  it  of 
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Cddas  ;  and  the  Hypericum  Bookerianum,  growing  plentifiilh 
in  the  meadows,  with  large  orange  flowers ;  besides  ferns, 
lycopods,  and  numberless  small  wild  flowers  in  the  grass  and 
underwood. 

Enjoying  a  delightful  climate,  well  supplied  with  water, 
and  with  its  gentle  undulations  of  hill  and  dale  in  some 
places  clothed  with  rich  pasture,  in  others  presenting  woods 
of  fine  timber  and  beautifid  flowering  shrubs,  the  Neilghenr 
hills  are  eminently  fitted  for  the  abode  of  a  thriving  and 
civilized  people.  Yet  for  many  centuries  it  would  ai^>ear 
that  their  sole  inhabitants  were  a  strange  race  of  cowherds,  a 
people  difiering  in  all  respects  from  their  neighbours  in  the 
plains,  and  indeed  from  all  the  other  natives  of  Hindostan. 

These  are  the  Todars,  a  race  numbering  less  than  a  thou- 
sand souls,  who  now  claim  to  be  the  original  ^  Lords  of  the 
hills."     In  times  so  remote  that  no  record  of  them  remains 
there  are   still   indications  that  the   Indian   peninsula  was 
peopled  by  races  of  Scythic  origin:   and,  when  the  Aryan 
warriors  came  forth  with  their  Vedic  hymns  and  grand  old 
civilization  from  the  fastnesses  of  Sind,  they  swept  irresistibly 
over  Hindostan,  and  formed  as  it  were  an  upper  stratum  of 
the  population.     Tlie  Scythic  element  either  mixed  with,  or 
became  subsenient  to  the  Aryan  in  the  }>lains,  as  the  Sudra 
caste,  while  in   the   liill  and  forest  fastnesses  a   few  tribes 
remained   isolated   and   independent     Such,   possibly,  may 
have  been   the   origin  of  the   Todars  on   the   Neilgherrit^s. 
The  BraliniULS  characteristically  dovetailing  every  tradition 
and  every  race  into  one  or  other  of  their  historical  mj'ths, 
(l(?clure  that  the  Todars  came  from  the  north  in  the  army  of 
llama,  when  ho  marclied  against  the  wicked  Havana;  and 
that,  deserthig  their  chief,  they  tied   to  these   liilla     They 
themsc^lves  have  no  tradition  of  their  origin,  but  l>elieve  that 
tlu*y  wcrii  created  on  the  hills. 

TIk'V    an*    cortainlv  a    verv    n^niarkabh'   and    intorestinir 


CiiAP.  XXII.  TODARS.  •  363 

people,  tall,  well-proportioned,  and  athletic,  and  utterly 
unlike  all  other  natives  of  India.  They  have  Jewish  features, 
with  aquiline  noses,  hazel  eyes,  thick  lips,  bushy  black  beards, 
and  immensely  thick  clusters  of  glossy  hair  cut  so  as  to  stand 
in  dense  masses  round  the  sides  of  the  head,  a  very  necessary 
protection  from  the  sun,  as  they  never  wear  any  other  head- 
covering.  The  old  men  are  very  handsome,  with  long  white 
beards  and  upright  gait,  looking  like  the  patriarchs  of  the 
Old  Testament,  with  their  strongly  marked  Jewish  features : 
but  the  expressions  of  the  younger  men  are  less  agreeable  to 
look  upon.  The  women  are  very  careful  of  their  hair,  which 
hangs  down  in  long  glossy  ringlets ;  and  both  sexes  wear 
nothing  but  a  long  piece  of  coarse  cotton  cloth,  with  two 
broad  red  stripes  round  the  edges,  worn  by  the  men  like  a 
Boman  toga,  which  sets  off  their  well-shaped  limbs  to  advan- 
tage, and  exiK)se8  one  leg  entirely,  up  to  the  hip ;  and  by  the 
women  so  as  to  form  a  short  petticoat  and  mantle.  They 
never  wash  either  their  persons  or  their  clothes  from  the  day 
of  their  birth  to  the  day  of  their  death.  They  live  in  small 
encampments  called  munds,  which  are  scattered  over  the 
Iiills,  and  consist  of  five  or  six  huts,  and  a  larger  one  used  as 
a  dairy.  The  families  are  in  the  habit  of  migrating  from  one 
mund  to  another,  at  certain  seasons  of  the  year ;  so  that  we 
often  came  ujwn  a  mund  apparently  abandoned.  A  Todar's 
hut  is  exactly  like  the  tilt  of  a  waggon,  very  neatly  roofed, 
with  the  ends  boarded  in,  and  a  single  low  entrance.  They 
are  generally  surrounded  by  a  stone  wall,  and  the  dairy,  a 
larger  and  more  important  building,  is  always  a  little  apart. 
The  only  occupation  of  this  singular  people  is  to  tend  their 
largo  herds  of  fine  buffaloes  ;  they  live  on  milk,  and  on  the 
grain  which  they  collect  as  a  due  or  goodoo  from  the  other 
hill  tribes,  and  pass  the  greater  part  of  their  time  in  idleness; 
lulling  about  and  gossiping  in  their  munds,  or  strolling  over 
th(»  hills.     We  passed  tlirough  one  of  these  munds,  about  a 
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quarter  of  a  mile  from  our  hotel,  almost  daily,  but  I  never 
remember  having  seen  a  Todar  engaged  in  any  oceupatioD 
whatever. 

The  women  become  the  wives  of  all  the  brothers  into 
whose  families  they  marry,  the  children  being  apportioned  to 
husbands  according  to  seniority.  This  pernicious  custom  is 
also  common  among  the  Coorg,  and  the  Tiars  of  3IalaLar. 
The  Todars,  formerly,  only  allowed  one  female  child  to  live 
in  each  family,  the  rest  being  strangled;  but  the  autho- 
rities have  lately  interfered  to  put  a  stop  to  this  custom. 
When  a  Todar  bride  is  given  away,  she  is  brought  to  the 
dwelling  of  her  husbands,  who  each  put  their  feet  upon  her 
head ;  she  is  then  sent  to  fetch  water  for  cooking,  and  the 
ceremony  is  considered  to  be  complete. 

The  German  missionaries,  who  have  had  a  good  deal  of 
intercourse  with  these  people,  say  that  they  worship  the 
"  sacred  buffalo  bell,"  as  a  representation  of  Hiridea^  or  the 
chief  God,  before  which  they  pour  libations  of  milk ;  and 
when  there  is  a  dispute  about  wives  or  buffaloes  it  is  decided 
by  the  priest,  who  becomes  i>ossessed  by  the  Bell  GoJy  rushers 
frantically  about,  and  pronounces  in  favour  of  the  ri(ht*st. 
Formerly  there  wen*  seven  holy  munds^  each  inhabitcil  by  a 
recluse  called  palavl  (milkman),  attended  ui)on  by  a  katilaul 
(herdsman) ;  but  three  of  these  are  now  deserted,  and  the 
fourth  ia  rarely  frequented.  The  rest  have  a  herd  of  holy 
buffakws  attached  to  them  for  the  use  of  the  sanctified  occu- 
pants, and  no  women  may  aj)proach  them.  The  only  reli- 
gious festival  of  any  kind  celebrated  by  the  Todars,  and  that 
scarcely  de8er>'es  tlie  name,  takes  place  on  the  occasion  of  a 
funeral,  when  tluTo  is  much  dancing  and  music.  The  body 
is  burnt,  and  buftahx^s  are  slaughtere<l  to  go  with  the  spirit, 
and  supply  it  with  milk.  This  is  called  the  green  funeral. 
A  venr  afterwards  there  is  another  cerenionv  called  the  drv 
fuucral,  when  forty  or  fifty  buftaloes  were  hunte<t  down,  and 


Chap.  XXII.  ANTIQUITIES.  3(55 

beaten  to  death  with  clubs ;  but  the  Grovemment  has  recently 
prohibited  the  immolation  of  more  than  two  beasts  for  a  rich, 
and  one  for  a  poor  Todar.  The  burial-places  are  like  gigantic 
extinguishers,  twelve  feet  high,  and  thatched  with  grass.  The 
bodies  are  burnt,  and  the  ashes  collected  and  put  into 
chatties,  which  are  deposited  in  the  extinguisher.  The 
Todars  have  no  other  ceremonies,  care  for  nothing  but  their 
buffaloes,  and  leave  prayers  to  the  palaul  in  his  lonely  retreat, 
or  to  the  palikarpal  or  dairyman  of  each  mund,  who  covers 
his  nose  with  his  thumb  when  he  enters  the  sacred  dairy,  and 
says  "  May  all  be  well !  "* 

The  Todar  language  is  a  very  rude  dialect  of  the  old 
Canarese,  and  similar  to  that  of  the  Badagas,  another  hill 
tribe.  It  is  very  poor  in  words  conveying  abstract  ideas,  as 
they  have  few  notions  beyond  their  buffaloes ;  their  verbs 
have  generally  but  one  tense,  and  they  express  the  future 
and  past  by  means  of  adverbs  of  time.' 

There  are  many  ancient  cairns  and  tumuli  on  the  peaks  of 
the  Neilgherries,  and  it  has  been  objected  that  they  cannot  be 
assigned  to  the  ancestors  of  the  Todars,  because  agricultural 
implements  have  been  found  in  them,  and  these  people  never 
cultivate  the  ground.  But  it  must  be  remembered  that  the 
Todars  now  extort  goodoo  or  tribute  of  grain  from  the  other 
hill  tribes,  and  that  it  is  their  only  food.  It  must  be  inferred, 
therefore,  that,  before  they  discovered  this  easy  mode  of  pro- 
curing food,  and  previous  to  the  arrival  of  these  weaker  agri- 
cultural tribes  on  the  hills,  the  Todars  must  have  been  their 
own  cultivators.  The  hill  people  attribute  all  ancient  ruins, 
of  the  origin  of  which  they  know  nothing,  to  the  Pandus, 
the  famous  heroes  of  Hindu  tradition ;  and  all  that  can  be 


*  Tribes  inhabitina  the  Neilgherry  by  the  Todars  of  the  Nilagiri  Mountains^ 
IfilU,  from  the  rough  Notes  of  a  Oerman  by  the  Rev.  F.  Metz,  of  the  Gennan 
Missionary.    (Madnus  1856.)  Evangelical  Miiwion.    (Madnui,  1857.) 

*  Vocabulary  of  the  Diatfti  spoken  \ 
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said  of  these  Neilgherry  cairns  is  that  they  are  probably  the 
work  of  an  unknown  extinct  race,  who  practised  Draidical 
rites.® 

We  visited  several  of  these  remains  of  an  ancient  peq>le. 
On  the  summit  of  the  peak  of  Kalhutty,  on  the  left  liand  of 
the  road  leading  down  the  Seegoor  ghaut  to  the  Mysore 
plains,  whence  there  is  a  grand  view  of  mountain  scenery, 
forest-clad  slopes,  and  a  wide  expanse  of  country  stretching 
away  to  the  horizon,  we  found  several  old  cairns.  They  were 
of  great  size,  built  of  immense  stones,  and  hollow  in  the 
centre.  On  another  peak,  called  Ibex  Hill,  one  side  of  which 
is  a  scarped  cliff  many  hundreds  of  feet  in  heigh t>  over- 
hanging the  Seegoor  ghaut,  we  also  found  two  huge  caimsL 
forming  a  circle  about  eight  feet  in  diameter.  There  are 
many  others  in  diflFerent  parts  of  the  hills,  generaUy  on  the 
highest  peaks,  and  iron  spear-heads,  bells,  sepulchral  mns 
with  figures  of  coiled  snakes,  tigers,  elephants,  dogs,  and 
birds  on  them,  sickles  and  gold  rings  have  been  found  buried 
under  the  piles  of  stones. 

The  Todars,  as  has  been  said,  are  the  "  lords  of  the  hills," 
and  not  only  all  the  other  hill  tribes  pay  them  tribute,  but 
the  English  Government  also  pays  rent  to  them  for  the  land 
on  which  the  stations  are  situated.'  But  the  agricultural 
tribe  of  Burghers  or  Badagas,  who  came  to  the  hilb  several 
centuries  after  the  Todars,  and  are  subject  to  them,  are  by 
far  the  most  numerous,  numbering  15,000  souls,  and  occu- 
pying 300  villages.  They  are  divided  into  eighteen  classes 
or  castes,  the  members  of  one  of  which,  called  the  Wodearu 
Badagas,  wear  the  Brahminical  string,  are  proud  and  lazy, 
and  inhabit  five  villages  apart  from  the  rest.     The  village*? 


Antiquitiefof  tiie  Xt'ilgherry  HHh,  I  work  of  the  KimmiVKTH,  another  wiM 


by  Cuptmn  H.  Congreve,  1847.  Also, 
OnldwcH's  Comparatire  Dravidian 
Oramnuir.  The  (lermun  iniHAioiiaries 
lK'liov<»    that   tlu^Ko   oiinis   wore   the 


hill  trihe. 
•  TixUin*  pjiy  two  taxes  to  Oovenunent 
in  retiini,  on  female  InitTuIoeH  and  f»n 
fi:nizinf;  laml,  Ixith  HnuiU  in  amount. 
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of  the  Badagas  are  scattered  all  over  the  plateau  of  the  hills, 
and  their  land  occupies  two-thirds  of  its  area.  They  arc 
much  darker,  and  not  nearly  such  fine  men  as  the  Todars, 
wear  cotton-cloth  turbans  and  clothing  much  like  other 
natives  of  India,  and  are  very  superstitious  and  timid ;  but 
they  are  industrious,  though  not  so  much  so  as  the  labourers 
who  come  up  from  the  plains,  and  kind  and  affectionate  to 
their  «romen  and  children.  The  Badagas,  though  they  possess 
herds  of  buffaloes,  are  chiefly  employed  in  cultivation.  Their 
crops  consist  oiraggee  (Uletmne  corocana),  the  most  prolific 
of  cultivated  grasses,  ^°  which  is  made  into  dark  brown  cakes 
and  porridge ;  aamee  or  Italian  millet,  barley,  an  amaranth 
called  keeratfy  some  pulses,  mustard,  onions,  and  potatoes. 
We  often  passed  through  the  Badaga  villages.  The  houses 
are  built  in  a  single  row,  with  one  thatched  roof  extending 
over  so  as  to  form  a  verandah,  supported  on  poles.  In  front 
there  is  a  hard  mud  floor,  where  the  piles  of  grain  are  heaped 
up  ;  and  there  is  generally  a  SwamiAiovL'Ae  or  temple,  with  a 
verandah  in  front  supported  by  numerous  poles,  the  walls 
and  poles  being  painted  in  red  and  white  stripes,  the  Hindu 
holy  colour.  Round  the  villages  there  are  cultivated  patches 
of  raggee  and  samee,  which  they  were  reaping  in  December. 
In  the  centre  of  the  fields  there  is  a  small  threshing-floor, 
where  we  often  saw  the  Badagas  sifting  the  grain  from  the 
chaflf  by  shaking  it  through  sieves,  and  letting  the  wind  blow 
the  chaflf  away.  A  Todar  was  generally  squatting  near,  like 
an  old  vulture,  waiting  for  his  goodoo.  The  Badagas  belong 
to  the  Siva  sect,  their  principal  deity  being  Rungaswamy, 
whose  temple  is  on  the  summit  of  the  easternmost  peak  of 
the  Neilgherries ;  but  they  also  worship  338  other  idols  or 
Swamis,  such  as  trees,  streams,  stone  pillars,  and  even  old 
knives. 


*"  Raggee,  however,  ia  the  least  nuu- 
riahiiig  of  all  the  cereals,  although  it 
fornid  the  chief  port  of  the  diet  of  tlie 


iMKjrer  chuwes  in  Mysore  ami  on  the 
Neilghcrriea.  In  gootl  seasons  it  yieltln 
120-fold,  but  it  is  very  jxior  fare.* 
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Another  hill  tribe  is  that  of  the  EoterSy  who  occupy  aeTen 
large  villages  called  Kotergherry  (cowkiIler*8  hill).  They 
are  of  very  low  caste,  and  work  as  carpenters,  smiths,  rope- 
makers,  and  potters,  besides  cultivating  the  ground.  Hie 
Koters  also  dress  and  prepare  buffalo-hides,  and  they  ire 
a  squalid  dirty  race,  living  on  the  carrion  they  pick  up  ob 
the  road-sides.  They  number  about  five  hundred  souls,  and 
are  the  artizans  of  the  hills,  repairing  the  plouglis,  hoM,  and 
bill-hooks  for  the  Badagas. 

The  Kurumbers,  another  tribe,  live  on  the  slopes  of  the 
hills,  in  the  most  feverish  places.  They  are  a  short  miseraUe- 
looking  race,  and  those  called  Mocloo  or  jungle  Kurumbers 
are  regular  wild  men  of  the  woods,  in  no  respect  raised 
above  the  beasta  of  the  forest.  The  others  act  as  musiciaiiB 
and  sorcerers  to  the  Todars  and  Badagas. 

Lastly,  the  Irulas  live  low  down  the  slopes  of  the  hills. 
perform  the  office  of  priests  in  the  Badagas'  temple  on  the 
Bungaswamy  peak,  and  occasionally  act  plays  from  the  life 
of  Krishna  at  Badaga  festivals. 

These  five  tribes  of  Todars,  Badagas,  Koters,  Kurumliers, 
and  Irulas,  appear  for  centuries  to  have  had  the  exclusive 
enjoyment  of  the  Neilgherry  hills ;  though  Tipixx)  Sultan  of 
Mysore  erected  a  fort  at  Kalhutty,  half-way  up  the  Seegoor 
ghaut,  and  another  on  the  Hoolicul-droog,  overhanging  the 
Coonoor  ghaut,  which  leads  up  from  the  Coimbatore  plains. 
He  is  said  to  have  used  these  strongholds  for  the  detention  <»f 
prisoners,  and  to  enable  his  officers  to  extort  tribute  fn>ro  the 
hill  tribes.  The  Neilgherry  hills  were  first  discovereil  by  two 
English  civilians  who  made  their  way  up  to  the  plateau  in 
chasing  some  Moplah  smugglers.* 

In  1820  ]\Ir.  John  Sullivan,  then  Collector  of  Coimliatore, 


*  111  1>07  Buriunuiii  incntuimtl  the 
njulnLciis  of  tin-  N«'iI{rluTriiis«i«p4tli(.T- 
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built  the  first  house  in  Ootacamund,  on  the  site  of  a  Todar 
mund  of  the  same  name.^  It  is  now  used  as  the  building  for 
the  Lawrence  Asylum.  The  first  sanatarium  on  the  hills, 
however,  was  at  Dimhutty,  on  the  eastern  side,  and  at  the 
adjoining  station  of  Kotergherry,  but  the  former  is  now 
abandoned.  The  delightful  climate  soon  attracted  crowds  of 
visitors  from  the  burning  plains ;  many  houses  gradually  rose 
up  on  the  grassy  slopes  round  the  lake  which  was  formed  at 
Ootacamund  by  bunding  up  one  end  of  the  valley,  and  the 
place  rapidly  became  an  important  hill-station.  A  small 
native  town  and  bazaar  sprang  up  on  the  banks  of  the  lake,  a 
handsome  church  was  erected,  a  club-house,  and,  most  con- 
spicuous of  all,  an  immense  Parsee  shop  kept  by  Framjee 
Nusserwanjee  of  Bombay.  The  roads  are  excellent,  and  planted 
with  tall  graceful  Acacia  cmd  gum-trees  from  Australia,  and 
many  of  the  houses  are  surrounded  by  beautiful  gardens  and 
shrubberies.  The  most  cheuming,  perhaps,  is  that  of  the  late 
Bishop  Dealtry,  called  Bishops-down,  whence  there  is  a 
glorious  view  of  the  station  on  one  side,  and  of  the  distant 
Eoondah  hills,  overtopped  by  the  sharp  peak  of  Makoorty,  on 
the  other.  Advantage  has  here  been  taken  of  a  wooded  shola  to 
make  pleasant  shady  walks,  and  cut  vistas  through  the  trees. 
The  warmer  station  of  Coonoor  is  about  nine  miles  from 
Ootacamund,  at  the  head  of  the  ghaut  which  leads  down 
to  the  plains  of  Coimbatore.  Here  the  scenery  is  far  more 
beautiful  than  at  the  central  station,  as  the  wooded  sides 
of  the  ghaut  run  up  into  a  fine  peak  called  the  Hoolicul- 
droog,  and  the  view  extends  far  away  over  the  plains.  The 
houses  are  perched  oq  the  rounded  tops  of  a  range  of  hills, 
and  there  is  a  church  with  a  fine  tower,  which  is  a  great 
addition  to  the  view  of  Coonoor  from  the  surrounding  emi- 
nences. A  mile  from  Coonoor,  in  the  direction  of  Ootacamund, 


^  Literally  **  one  stone  village." 

2  B 


370  JABTATALA.  Chap.  XXO. 

IB  the  military  station  of  Jakatala,  the  finest  barracks  I  eiet 
saw  in  any  part  of  the  world.  It  is  well  sheltered  by  high 
hills  from  the  cold  north  winds  to  which  Ootacamond  is 
exposed,  as  well  as  from  the  south-west  monsoon,  and  is  in 
every  respect  admirably  adapted  as  a  sanatarlum  for  soldien 
and  their  fijtmilies.  It  has  been  maintained  that  the  children 
of  Europeans  cannot  be  reared  even  on  the  Iiills  of  India, 
though  upon  what  grounds  this  extraordinary  asserticm  is 
based  I  have  not  yet  learnt.  The  strongest  arguments  against 
this  idea  are  the  &esh  rosy  cheeks  and  rude  health  of  the 
boys  and  girls  in  the  Lawrence  asylum,  and  of  the  boys  and 
young  men  at  Mr.  PopeV  and  Mr.  Nash's  schools  in  Ootaca- 
mund,  who  present  a  striking  contrast  to  the  children  on  the 
plains.  The  bracing  climate  of  the  upper  plateau  of  these 
hills  appears  to  me  to  be  perfectly  well  adapted  for  European 
colonists :  it  has  all  the  advantages  with  none  of  the  disad- 
vantages of  England,  and  there  are  no  influences  which  can 
be  detrimental  to  English  constitutions.  At  the  time  of  oar 
visit  a  battalion  of  the  60th  Bifles,  and  a  number  of  con- 
valescent soldiers  from  other  regiments,  were  stationed  at 
Jakatalla.  The  quarters  for  the  men  are  built  round  a 
large  quadrangle,  with  an  upper  story,  and  airy  corridors  for 
exercise  in  wet  weather.  Beyond  are  the  married  quarters 
for  ninety  couples,  each  with  two  comfortable  rooms  and  a 
little  garden ;  and  there  are  also  a  hospital,  library,  school- 
rooms, substantially-built  skittle-alley  with  brick  arches^  fives- 
court,  and  swimming-bath.  The  officers  are  quartered  in 
bungalows  on  the  surroimding  hill-slopes,  or  at  Coonoor.  It 
would  be  well  if  the  whole  of  the  European  troops  in  the 
Madras  Presidency  were  permanently  quartered  on  the  Neil- 
gherry  and  other  hills  as  soon  as  the  railroads  are  completed. 
Many  of  the  married  men  might  be  })emiitted  to  cultivate 


•  The  great  Tuiiiil  scliolar. 
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and  settle  on  land  of  their  own,  with  their  families,  subject  to 
the  condition  of  being  liable  to  be  called  on  to  serre  if  re- 
quired, and  a  sort  of  military  colony  might  thus  be  formed. 
There  is  excellent  pasture  for  flocks  of  sheep,  wheat  may 
be  grown  in  any  qutmtity,  £md  there  is  not  the  slightest 
danger  to  Europeans  in  undertaking  field  labour. 

The  English  settler  on  the  Neilgherries  will  find  English 
fruits,  flowers,  vegetables,  and  grasses,  the  introduction  of  which 
is  mainly  due  to  the  exertions  of  Mr.  William  G.  Mclvor,  the 
Superintendent  of  the  Government  gardens  at  Ootacamund, 
and  now  also   Superintendent  of  Chinchona  plantations  in 
Southern  India.     This  gentleman  has  been  in  charge  of  the 
gardens  at  Ootacamund  since  1848,  and  unites  zeal,  intel- 
ligence, and  skill  to  the  talent  and  experience  of  an  excellent 
practical  gardener.    Under  his  auspices  the  steep  slopes  of 
one  of  the  spurs,  which  run  off  from  the  peak  of  Dodabetta, 
and  overlook  the  cantonment  of  Ootacamund,  have  been 
converted  into  a  tastefidly  laid-out  garden,  in  a  succession  of 
terraces.    Hampered  at  first  by  the  interference  of  a  useless 
committee,  and  with  no  assistance  beyond  that  of  an  East 
Indian  foreman  and  labourers  from  the  Mysore  plains,  he 
has  succeeded  in  changing  the  wild  mountain-sides  into  a 
very  beautiful  public  garden.     Every  point  of  view  is  taken 
advantage  of  with  admirable  taste,  and  numerous  trees  and 
flowering  shrubs  have  been  introduced  from  England,  Aus- 
tralia, and  other  countries,  while  the  native  flora  of  the  hills 
is  fully  represented.     There  are   English  roses  and   gera- 
niums, ponds  bordered  by  white  arums,  shady  walks  over- 
arched   by    trellis-work,   tasteful   vases    filled  with    showy 
flowers,  thickets  of  rhododendrons,  hedges  of  heliotrope  and 
fuchsia,  fine  clumps  of  tall  spreading  trees,  and,  from  the  upper 
terraces,  between  the  leafy  branches,  there  are  glorious  views 
of  the  Ootacamund  valley,  and  of  the  finely  broken  range  of 

the  distant  Koondah  hills. 
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Mr.  Mclvor  also  has  a  small  branch-garden  at  Ealhntty, 
about  half-way  down  the  Seegoor  ghant,  leading  to  the 
Mysore  plains,  for  raising  fruits  which  require  a  wanner 
climate.  This  garden  is  self-supporting.  A  magnificent 
waterfall  descends  into  a  rocky  basin  close  beside  it,  and  the 
garden  contains  oranges  of  many  kinds,  shaddocks,  lemons, 
limes,  citrons,  nutmegs,  loquats,  and  plantains.  On  this  spdt 
the  delicious  chirimoyas,  the  seeds  of  which  we  brought  from 
Peru,  will  hereafter  ripen,  and  enable  the  people  of  India  to 
taste  the  "  masterpiece  of  nature." 

European  enterprise  on  the  Neilgherries  has  hitherto  been 
chiefly  directed  towards  the  cultivation  of  coflTee,  and  there 
are  several  fine  estates  near  Coonoor.  On  the  15th  of 
November  we  set  out  from  Ootacamund  to  visit  them,  and 
rode  down  the  valley  of  Eaitee,  where  the  house  stands  whidi 
once  belonged  to  Lord  Elphinstone,  certainly  not  in  a  well- 
selected  spot  It  was  originally  chosen  for  a  Grovemment 
farm,  which  was  given  up,  and  the  house  was  then  occupied 
for  a  short  time  by  the  Governor  of  Pondicherry.  Lord 
Elphinstone,  when  Governor  of  Madras,  took  a  fancy  to  the 
place,  erected  a  very  substantial  house,  furnished  it  hand- 
somely, and  frequently  resided  there.  In  1845  the  property 
was  bought  by  Mr.  Casamajor  of  the  Civil  Service,  who 
established  a  school  there  for  Badaga  children,  on  the  prin- 
ciple of  paying  them  for  (^ming,  at  the  rate  of  1  anna  a  day. 
On  his  death  he  left  it  to  the  Basle  Evangelical  Missionaries, 
by  whom  it  is  now  occupied.  They  have  schools,  and  labour 
amongst  the  Badagas,  but  as  yet  with  scarcely  any  success. 

The  stream  which  drains  the  Kaitee  valley  forms  a  very 
beautiful  waterfall  down  the  face  of  a  cliff  into  the  Karteri 
valley,  where  there  is  a  small  coflee  estate  worked  by  a 
Frenchman;  and,  after  crossing  a  range  of  hills,  in  ])arts 
thickly  wooded,  and  in  parts  covered  with  a  shrubby  Ju^itia 
with  a   blue  flower,   we   reached   the   coffee   plantation   of 
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Hoolicul,*  owned  by  Mr.  Stainbank  The  highest  part  of  his 
estate  is  5700  feet  above  the  sea,*  and  here  he  has  twenty- 
five  acres  planted  in  rather  poor  soil.  Below  his  house  there 
are  about  forty-five  more  acres  planted,  down  the  steep  slopes 
of  the  hill,  some  of  the  bushes  in  very  good  bearing.  They 
are  thick,  as  he  is  against  pruning  the  branches,  saying  that 
when  covered  by  leafy  branches  the  fiiiit  ripens  by  degrees, 
and  consequently  requires  less  labour  in  picking.  The  estate 
has  passed  through  several  hands,  and  the  oldest  trees 
were  planted  seventeen  years  ago.  Mr.  Stainbank  expects 
eventually  to  get  fifty  tons  of  coffee  off  this  estate,  in  the 
yefir.  An  acre  will  occasionally  yield  twenty-five  hundred- 
weight 

The  view  from  the  house  is  very  fine.  The  plantation 
slopes  away  by  a  very  steep  descent,  and  in  the  distance  are 
the  Lambton's  Peak  range  of  mountains,  and  the  wide  plains 
of  Coimbatore. 

Leaving  Hoolicul,  we  agaia  descended  into  th^^ravine  of 
Karteri,  where  the  river  passes  close  under  the  steep  face  of 
the  hills  on  which  the  station  of  Coonoor  stands,  and  on  the 
slopes  of  the  opposite  mountains  there  are  several  coffee 
estates.  IVlr.  Dawson,  a  son  of  the  landlord  of  the  hotel  at 
Ootacamund,  has  100  acres  planted ;  but  the  most  extensive 
estate,  on  the  steep  slopes  overlooking  the  ghaut  leading 
down  into  the  Coimbatore  plains,  belongs  to  Mr.  Stanes.  He 
has  200  acres  planted  with  250,000  trees,  up  the  precipitous 
sides  of  the  mountain,  facing  east,  and  protected  from  the 
excessive  rains  of  the  S.W.  monsoon.  The  elevation  above 
the  sea  is  upwards  of  4800  feet  On  the  summits  of  the 
mountains  above   this   estate   Mr.  Stanes  has   induced  the 


*  IIooli\  a  tiger  in  tlie  Baduga  Ian-  |  a  Committee  of  the  House  of  Commong, 
giiAge ;  and  cuU  a  rock  or  ntoue  in  i  gave  2500  to  4000  feet  as  the  most 
Tamil  and  Canaresc.   Pili  is  a  tiger  in  I  favourable  elevation  for  the  growth  of 
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Todars  to  form  two  cattle  crawls,  whence  manure  is  washed 
down  to  his  plantation.  The  trees  are  planted  in  rows,  6  to 
8  feet  apart,  and  regularly  topped  and  pruned,  so  as  to 
admit  the  sun  to  ripen  the  fruit  on  every  branch.  They  are 
from  4  to  6  feet  high,  and  planted  in  holes  20  inches  deep 
by  18;  the  young  plants  being  brought  from  a  nnrsety, 
where  seedlings  are  raised.  The  trees  are  generally  in  full 
bearing  in  the  third  year.  After  the  berries  are  picked,  and 
brought  in  baskets  to  the  godoum  or  warehouse,  the  pnlp  or 
fleshy  part  has  to  be  removed.  The  berries  are  placed  in 
heaps  in  a  loft,  above  the  jndpery  looking  bright  and  red  like 
ripe  cherries.  They  are  then  sent  down  a  shoot,  into  which 
a  stream  of  water  is  conducted,  and  are  thus  washed  into  the 
pulper.  On  Mr.  Stanes's  estate  this  machine  is  worked  by  a 
water-wheel,  but  generally  it  is  turned  by  hand  and  a  fly- 
wheel. The  pulper  is  a  roller  covered  with  a  sheet  of  copper, 
made  rough  like  a  nutmeg-grater.  The  berries  fall  on  it  as 
it  goes  rcihid,  but  there  is  only  room  for  the  seed  to  pass,  so 
that  the  pulp  is  squeezed  off,  and  carried  away  by  a  stream 
thrown  off  by  the  water-wheel,  while  the  naked  coffee  drops 
on  the  other  side.  The  seeds  are  still  covered  with  glutinous 
matter,  to  remove  which  they  are  well  washed  in  a  cistern, 
the  inferior  ones  floating,  while  the  good  ones  sink.  The 
coffee-seeds  are  then  laid  out  on  the  barbecus^  square  plat- 
forms of  brick  plastered  with  chunam,  with  sides  a  foot  high ; 
where  they  dry  in  the  sun  for  about  three  days,  and  are 
afterwards  stored  in  the  godowns. 

It  is  estimated  that  an  acre  of  jungle  on  the  Neilgherries 
may  be  cleared  for  200  Rs.,  including  all  expenses.  The 
coffee-seedlings,  from  the  nursery,  may  bo  planted  out  in 
seven  months,  and  they  will  yield  a  first  crop  in  three  years. 
Coffee-seeds  are  5  Rs.  a  bushel,  and  that  quantity  will  rear 
10,000  plants,  covering  10  acres.  One  acre  ought  to  yield 
one  ton,  when  well  cultivated,  selling  at  Calicut,  uneleaued. 
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for  4  annas  the  pound.  In  three  years  the  estate  ought  to 
pay  10  per  cent  on  the  capital  expended,  if  well  conducted ; 
the  next  year  the  gross  profit  should  increase  to  60  per  cent, 
and  afterwards  to  100  per  cent.  A  good  dwelling-house  will 
cost  4000  Ks. ;  the  pulping-house,  machinery,  and  godowns, 
4000  Rs.  more.  Carpenters  get  20  Es.  a  month,  bricklayers 
15  Bs.,  with  2  annas  a  day  batta  for  coming  out  of  the  town, 
and  common  labourers  4^  Rs. 

The  Neilgherry  planters  haye  great  advantages  in  the  way 
of  means  of  conveyance  from  their  estates  to  Calicut  and  Bey- 
poor,  their  ports  of  shipment.  The  coffee  is  carried  down  the 
Coonoor  ghaut  on  pack-bullocks  to  Matepoliem,  and  thence 
in  carts  along  a  good  road,  by  Palghatchery,  to  the  sea-coast. 
Generally  the  coffee  from  the  Neilgherry  estates  is  bought 
by  Mr.  Perry  and  Mr.  Andrews  at  Calicut,  in  rather  a  dirty 
state.  They  have  garbling-machines  for  clearing  away  all 
remaining  dry  pulp,  and  removing  the  outer  coat  from  the 
seeds ;  and  they  make  their  profit  by  shipping  the|||^ffee  and 
selling  it  in  a  clean  state  fit  for  European  use.  Neilgherry 
coffee  has  an  excellent  name  in  the  London  market. 

Europeans,  on  the  Neilgherries,  hold  land  by  a  puttum  or 
grant  from  Government,  leasing  it  in  perpetuity,  so  long  as 
the  assessment  is  paid,  which  is  fixed  at  1  E.  per  acre  of 
coffee-land,  levied  after  the  third  year.  By  the  resolution 
of  the  Madras  Government,  dated  August  5th,  1859,  the  terms 
on  which  waste  lands  can  be  purchased  were  regulated. 
These  orders  apply  to  all  the  regions  in  Southern  India 
which  are  suited  for  coffee  or  chinchona  cultivation.  It  was 
resolved  to  sell  outright  the  fee-simple  of  all  land  used  for 
building,  and  of  waste  land  in  the  hills,  without  reservation 
of  quit-rent,  and  with  an  absolute  and  indefeasible  title, 
sold  to  the  highest  bidder  at  an  upset  price,  at  twenty  times 
the  amount  of  yearly  quit-rent  or  land-tax.  A  title-deed 
will  be  given  under  the  seal  of  the  Government,  declaring 
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the  absolute  title  of  the  holder,  free  from  all  demands  on 
account  of  land-revenue,  with  full  powers  to  dispose  of  the 
land  at  pleasure,  but  not  exempting  it  from  payments  iinr 
municipal  purposes.  Other  parties,'  however,  claiming  a 
previous  right  in  the  land,  will  be  free  to  sue  the  holder  in 
the  Civil  Courts,  up  to  a  certain  time,  so  that  it  will  be 
necessary  to  make  careful  investigations  on  this  point  before 
purchasing.  When  the  land-tax  is  not  redeemed,  Grovera- 
ment  will  issue  permanent  title-deeds,  reserving  a  quit-rent, 
and  the  holder  vnUL  be  free  to  redeem  the  tax,  on  the  same 
terms,  at  cmy  future  time. 

With  regard  to  labour  on  the  Neilgherries,  there  used  to 
be  abundant  supplies  of  coolies  from  Mysore  and  Coimbatore, 
but  they  have  recently  fallen  oflF,  owing  to  competition  oa 
the  railway  works.  Mr.  Stanes  was  paying  his  labourers 
4^  Bs.  a  month,  and  women  3^  Bs.  He  told  me  that  he  was 
particular  always  to  pay  every  labourer  himself,  and  to  be 
very  kiiiPto  them,  by  which  means  he  never  found  any 
difficulty  in  procuring  labour.  Some  of  the  planters  get  the 
services  of  Badagas,  and  even  of  some  Kurumbers  in  the 
picking-time,  but  the  hill  tribes  are  not  generally  willing  to 
work  on  the  coflfee  plantations.  There  are  fifteen  coffee 
estates  on  the  Neilgherry  hills. 

But  the  oldest  coffee-district  in  Southern  India  is  Wynaad, 
a  forest-covered  plateau  about  3000  feet  above  the  sea,  which 
adjoins  the  Neilgherries  on  the  north.  In  this  district  there 
are  upwards  of  thirty  coffee-plantations,  some  of  them,  such 
as  that  of  Messrs.  Campbell  and  Ouchterlony,  near  the  ascent 
to  the  Neilgherry  hills,  being  very  extensive.*  There  is  a 
great  rainfall  in  Wynaad  during  the  S.W.  monsoon,  and  the 
crops  are  very  abundant ;  but  at  the  same  time  the  coffee  is 


•  Thoro  are  11,386  acres  of  laud 
under  coffee  cultivation  in  Wynaad, 
7358  owned  by  Eunipeana,  and  4028 
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not  80  good  as  that  grown  in  drier  sitnations,  snch  as  the 
Neilgherries  near  Coonoor,  though  the  yield  is  greater. 
Most  of  the  ayailable  land  is  already  taken  up.  The  labour 
is  deriyed  from  Mysore,  whence  the  coolies  come,  often  from 
distances  of  sixty  or  seventy  miles,  returning  to  their  families 
when  their  wages  are  paid.  In  1860  the  tax  on  coffee-estates 
in  Wynaad  was  fixed  at  2  Bs.  an  acre  on  land  actually 
planted,  to  be  imposed  in  the  third  year,  at  which  time  the 
trees  are  in  bearing.' 

The  export  trade  in  coffee,  from  all  the  hill-districts  of 
Southern  India,  was,  in  1859-60,  as  follows : — 

From  the  ports  of  Malalar      ..      ..     7,3r),19,2Clb8.    7,35,177  K* 


»»  >» 

»» 


Canara       ..      ..     5,13,36,35         8,66,644 

Tinnevelly..      ..        23,36,93  23,387 

port  of  Madras       ..      ..     8,15,89,74         2,49,846 


20,87,82,28       18,75,054 

In  connexion  with  the  clearing  of  forests  for  colW^ultiva- 
tion,  it  is  imperative  that  due  attention  should  be  paid  to  tlie 
preservation  of  valuable  timber,  and  the  conservancy  of  the 
belts  of  wood  near  the  sources  cmd  along  the  upper  courses  of 
streams,  so  as  to  ensure  the  usual  supplies  of  water,  and  to 
retain  a  due  amount  of  moisture  in  the  atmosphere.  For  the 
superintendence  of  these  important  measures,  together  with 
other  duties.  Dr.  Cleghom  has  been  placed  at  the  head  of  a 
Forest  Conservancy  Department  in  the  Madras  Presidency. 
He  strongly  urges  that  the  high  wooded  mountain-tops  over- 
hanging the  low  country  should  not  be  allowed  to  1x5  cleared 
for  coffee-cultivation,  lest  the  supplies  of  water  should  be 
injured."  "The  courses  of  rivulets,"  he  says,  "should  bo 
overshadowed   with   trees,   and   the   hills  should   therefore 


7  Beflidt'8  a  Jemmi  tee  on  Goveni-  I      ^  Cleghonr«  ForetU  and  GiMrdkiU  of 
meiit  land,  of  eight  aiuuut  an  acre.        j  fynUhem  India,  p.  16. 


378  FOREST  CONSERVANCY.  Chap.  XXIL 

be  left  clothed  for  a  distance  of  half  their  height  from  the 
top,  leaving  half  the  slopes  and  all  the  valleys  for  cnltiva- 
tion.  Immense  tracts  of  virgin  forest  in  the  valleys  of  the 
Eoondah  hills  are  eminently  suited  for  coffee-cnltivatioii. 
The  clearing  shonld  only  be  allowed  from  2500  to  4500  feet, 
this  being  the  extreme  range  within  which  coffee  planted  <m 
a  large  scale  is  found  to  thrive." 

There  are  still  thousands  of  acres  of  uncleared  foieetB,  at 
suitable  elevations,  well  adapted  for  the  growth  of  coffee,  in 
the  cultivation  of  which  the  English  capitalist  would  make 
large  and  rapid  profits ;  yet  it  is  not  many  years  since  the 
first  coffee-plants  were  introduced  into  these  hills.  Coffee 
now  forms  an  important  item  in  the  exports  from  the  Madras 
Presidency.  There  is  every  reason  to  hope  that  the  bark 
from  quinine-yielding  chinchona-trees  may  also  become  one 
of  tho  valuable  products  of  the  hills ;  and  in  the  following 
chapter  I  propose  to  give  an  account  of  the  selection  of  the 
sites  for  fie  first  experimental  plantations. 
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CHAPTER    XXIIL 

SELBCnOX  OF  SITES  FOB  CmXCHONA-FLANTATIONS  ON 

THE  XEILGHERBT  HllXa 

^  TbeDoikbettftnte— TheXeddiinittamaito. 

In  selecting  sites  for  chinchona  plantations  in  the  Neilgherry 
hills  we  had  to  compare  the  climate  and  other  conditions  of 
growth  which  preTail  in  the  chinchona  forests  and  oj>en 
pajanaUg  in  the  Andes  with  any  similar  localities  which 
might  be  fonnd  in  Sonthem  India.  For  the  first  experi- 
mental sites,  it  was  of  conrse  important  that  the  resemblance, 
as  regards  eleTation,  temperature,  and  humidity,  should  be 
as  close  as  possible;  but  there  was  every  reason  to  hope 
that,  under  cultivation,  these  plcmts,  like  most  others,  would 
adapt  themselves  to  conditions  of  soil  and  climate  extending 
over  a  far  more  extensive  area. 

It  was  necessary  to  fix  upon  two  sites  in  the  first  instance, 
one  at  the  highest  point  at  which  chinchona-plants  were  likely 
to  flourish,  for  the  species  from  Loxa  and  others  growing  at 
great  elevations,  and  as  an  experimental  plantation;  and 
another  in  a  lower  and  warmer  position  for  the  plants  of 
C.  9uceirvhray  C.  Peruviana,  C.  micrantha^  and  the  tree 
C  CaUsaya.  The  highest  point  at  which  these  plants  will 
flourish,  and  the  greatest  exposure  they  will  bear  without 
injury,  are  the  most  favourable  conditions  for  the  formation 
of  quinine  ;  while,  if  the  sholas  in  the  upper  plateau  of  the 
Neilgherry  hills  should  prove  to  be  adapted  for  their  growth, 
their  cultivation  might  be  indefinitely  extended  in  a  climate 
suitable  for  English  settlers. 

Previous  to  my  arrival  on  the  hilk  Mr.  Mclvor  had  se- 
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lected  a  site  for  the  highest  plantation  in  a  wooded  ravine  or 
shola  at  the  back  of  the  hills  which  rise  above  the  Grovem- 
ment  gardens ;  and,  after  a  careful  examination,  I  came  to  the 
conclusion  that  it  was  well  suited  for  the  growth  of  the  hardier 
species,  and  for  the  experimental  culture  of  all  the  kinds 
which  have  been  introduced  into  India.  It  has  been  named 
the  "  Dodabetta  "  site,  from  the  peak,  the  highest  point  of 
the  Neilgherries,  and  8640  feet  above  the  sea,  which  rises 
up  immediately  behind  it. 

With  regard  to  the  species  for  which  I  considered  the 
Dodabetta  site  to  be  suitable,  it  will  be  well  in  this  place  to 
recapitulate  the  circumstances  under  which  they  grow  on 
their  native  mountains. 

The  shrub  variety  of  C.  CaUsaya  (lat  13°  to  15°  &) 
floiirishes  in  open  jmjonales,  quite  exposed,  at  elevatdons  from 
5000  to  7000  feet  above  the  sea,  and  in  April  and  May  I 
found  the  mean  temperature  to  be  60^°,  minimum  55^,  and 
range  17*.  The  0.  mtida  (lat  10°  S.)  grows  at  similar  eleva- 
tions, but  we  have  no  exact  information  respecting  the  tem- 
perature and  humidity.  The  varieties  of  C.  Condaminea  (lat 
4°  S.)  flourish  at  heights  from  6000  to  8000  feet  above  the  sea, 
where  the  mean  range  is  from  45"  to  60°,  in  a  moist  climate, 
and  in  exposed  but  always  dry  situations ;  and  one  kind,  the 
C.  cri»pa,  the  seeds  of  which  have  been  received  in  India  and 
Ceylon,  grows  in  a  deposit  of  peat,  8000  feet  above  the  sea, 
in  a  tem|)erature  falling  as  low  as  27°.^  The  C.  landfcUa 
(lat  5°  N.)  is  found  at  7000  feet  above  the  sea  and  upwards, 
where  the  annual  range  is  from  freezing-point  to  75°,  in  an 
exceedingly  moist  climate.  The  rainy  season  lasts  for  nine 
months,  when  the  constant  rain  is  only  interrupted  in  the  day 
by  interchanging  sun-rays  and  fog-clouds.  In  the  dry  season 
cold  clear  nights  follow  days  in  which  a  warm  sun  penetrates 


>  Soverul  species  of  ChhichoiuB  flou-  I  10,000  feet  above  the  sea,  and  within 
riiih  at  altitudes   from  8000  to  over  |  the  region  of  frequent  frosts. 
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through  the  fog,  which  almost  constantly  lies  on  the  damp 
foliage  of  the  forest.^  Mr.  Cross  mentions  that  he  saw  trees 
of  C.  sucdrubra  on  his  way  to  Loxa,  growing  at  elevations  of 
from  8000  to  9000  feet  above  the  sea. 

The  site,  in  the  Dodabetta  ravine,  slopes  down  from  7700 
to  7600  feet  above  the  sea,  yet,  from  local  causes,  it  is  several 
degrees  warmer  than  the  station  at  Ootacamimd;  and  the 
temperature  agrees  with  that  of  the  species  of  chinchona- 
plants  described  above.  The  annual  temperature  of  the  peak 
of  Dodabetta,  of  Ootacamimd,  and  of  the  warmer  station  of 
Kotergherry,  are  given  on  the  following  page. 

The  Dodabetta  site,  being  four  or  five  degrees  warmer  than 
Ootacamund,  throughout  the  year,  has  a  temperature,  on 
the  whole,  somewhat  warmer  than  the  lofty  regions  where 
the  species  of  chinchona  grow,  for  the  cultivation  of  which 
this  position  was  selected.  The  elevation  above  the 
sea  exactly  corresponds,  and  the  amount  of  humidity  is 
about  the  same.  The  ravine  is  full  of  fine  trees,  with  a 
variety  of  exposures,  the  general  aspect  being  north-west ;  a 
clear  little  stream  flows  through  it ;  and,  in  most  parts,  the 
soil  consists  of  a  rich  loam  four  or  five  feet  deep.  Outside 
the  wooded  ravine  there  are  tree  Rhododendrons,  Berberis, 
Gaultherias,  lilies,  Lycopodia,  and  brake-ferns,  scattered 
about  on  the  grassy  slopes;  and  the  character  of  the  scenery  and 
vegetation  very  closely-  resembles  that  of  the  pajonal  country 
between  the  valleys  of  Sandia  and  Tambopata  in  Caravaya, 
where  the  shrub  Calisaya  flourishes.  The  site  is  protected  by 
rising  grounds  from  the  cold  northerly  winds,  and  the. colder 
breezes  blowing  over  it  from  ridge  to  ridge  prevent  the 
warm  air  in  the  ravine  from  rising,  so  that  the  temperature 
became  warmer  as  we  ascended  through  the  wood,  and  in  the 
highest  part  there  were  orchids  and  pepper- vines  hanging  on 
the  treesi. 

>  KarstetL 
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The  mDMtoer  hetmn/m.  me  dijia  if  t^  DmioibifQa  isBmit  joit 
of  the  loftkr  par&  i^'  tJte  »4iiTn*hi7na  i^^ssiuiL  wwi  jauchts  p«}mc 
which  infiiieni>^i  mj  ti^emDii.  Wixjun  ciit^  c&viiie-  xihtnt  -kce 
nine  species  «>!:'  i*^  rn*  4nintwg#ii^  pixuussw  oiunely — 

LanmnfTiiis  •KmUumta,  *^^r*tmi2eiz  ran*fmfu 

Cefn  upatna.  Fw/nhiOria  ^mucaOL. 

(.VjffrM  ji'-imAuiuu-a. 

These  are  nnjetlT  '^nuunental  pretty  ihrdb&  from  sx  u>  •^ighc 
feet  high,  wim  dusci^?  «*/f  ^rtiiCt^  .ir  creflmrooIoixnHi  flowersw 
The  other  geikerm  •:«'  w!iif;h.  the  wo«>i  n*  eomj«:«ed  *re  as 
follows: — V'MxiMmm^  il*jrmmii^  S^nfhism^  Htx^  JHuAdlia^  CS*- 
patay  ImmdMmdrOy  And  Ciaokomim  azzuDng  tfaie  trees;  ^Rttt^auA, 
Myrtus,  JasmiMMBL.  (MFMckitu  SammLi^  Solimimm^  THhennmm^ 
and  Acaniiujf  amoo^  sLmbs:  Lmixr»JL.  P'smiora^  RMa^ 
and  'peppiT'-rmii  among  the  ciimb^s:  with  an  ondeigrowth 
of  LobeUoj  Regfmia,  CmeoloilM^,  orefaidsy  axkd  ferns.  The 
Osbeckias  and  MSonerSoM  represent  the  melftslomaceois  jJant^ 
the  constant  companions  ci  chindKMue  in  Sooth  America. 

It  was  no  small  adTantage  that  this  e:LceIlent  site  for  a 
chinchona  plantation  was  close  to  the  Goremment  gardens* 
and  that  it  would  thns  be  under  the  constant  supervision 
of  3Ir.  McIvcH'.  It  receires  a  supply  of  moisture  during 
both  monsoons,  and  is,  therefore,  as  good  a  position  as  could 
have  been  selected  on  the  higher  plateau  of  the  Neilgherries, 
though  there  are  many  shclas  which  will  be  found  equally 
w  ell  adapted  for  the  growth  of  the  hardier  chinchonas.  Thest> 
precious  plants  will,  it  is  to  be  hoped,  before  very  long«  form 
large  plantations  on  all  parts  of  the  hills,  and  become  one  of 
the  most  important  products  of  the  Xeilgherries.  lu  tho 
mean  while  3Ir.  Mclvor,  the  Grovemment  Suj^eriuteiulont, 
using  the  Dodabetta  site  as  an  experimental  plantation,  will 
be  enabled  to  demonst]:ate  the  successful  residts  of  chinchona 
culture,  and  to  raise  thousands  of  plants  for  tlio  supply  o( 
private  enterprise. 
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The  most  extensiye  operations  musty  however,  neoeasarilT 
be  carried  on  at  much  lower  elevations^  where  the  C.  miC' 
cirubra,  the  species  richest  in  febrifugal  alkaloids,  will 
flourish  best,  and  where  vast  unoccupied  forests  afford  space 
for  plantations  on  a  large  scale.  A  northern  aspect  is  the  one 
best  adapted  for  the  vigorous  growth  of  trees  on  the  Neil- 
gherry  hills,  and  we,  therefore,  proceeded  to  examine  the 
forestH30vered  slopes  overlooking  the  table-lands  of  Wynaad 
and  Mysore,  for  a  site  for  the  lower  chinchona  plantatioiL 
We  started  from  Ootacamund  early  one  November  mornings 
and  rode  across  the  central  plateau  of  the  hills,  consisting  of 
roimded  grassy  undulations,  intersected  by  wooded  shoku.  In 
some  of  the  hollows  the  streams  had  formed  large  swamps, 
where  there  were  extensive  deposits  of  peat.  The  traveUer's 
bungalow  of  Pycarrah,  the  first  on  the  road  towards  Wynaad, 
is  ten  miles  from  Ootacamimd,  on  the  banks  of  a  river  of 
the  same  name.  Several  huge  boulders  of  syenite  obstruct 
the  stream  and  cause  it  to  foam  noisily  round  them,  and 
the  wet  stones  were  covered  with  Podostemads.  herbaceous 
branched  floating  plants,  with  the  habit  of  liverworts.  We 
saw  several  otters  playing  in  the  water,  and  peering  at  us 
from  behind  the  rocks.  Six  miles  beyond  Pycarrah  is  the 
bungalow  of  Neddiwuttum,  on  the  edge  of  the  rapid  descent 
into  Wynaad,  and  the  road  descends  from  the  upland  slopes 
through  a  jungle  where  the  ferns  first  appear,  and  maiden- 
hair, ceterach,  and  other  ferns  grow  by  the  roadside.  Some 
garden  marigolds  from  England  had  been  planted  near  tlie 
Neddiwuttum  bungalow,  and  they  had  spread  themselves 
in  masses  over  the  adjacent  slopes. 

The  tract  of  forest  land  which  we  came  to  examine  is  close 
to  the  bimgalow,  and  from  the  grassy  hill  above  it  there  \& 
a  glorious  view  of  Wynaad,  and  of  the  plains  of  Mysore, 
stretching  away  to  the  horizon.  Here  the  mountains  sink 
abruptly  down  to  the  Wynnad  table-land,  and  the  3Ioyaar 
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river  thimdeis  down  in  a  long  waterfall^  divides  Wynaad  from 
Mysore,  and,  flowing  through  a  deep  gorge  to  join  the  Bowany 
in  Coimbatorey  eventually  swells  the  waters  of  the  great  river 
Caavery.  The  land  available  for  immediate  occupation  com- 
prises about  400  acres  of  uncleared  forest  on  the  mountain 
slopes,  at  an  elevation  from  a  little  over  6000  to  a  little  under 
5000  feet  above  the  level  of  the  sea,  and  with  a  mean  tem- 
perature about  8^  warmer  than  that  of  Ootaeamund. 

I  selected  this  site  for  a  plantation  of  C.  mcairtibray  C. 
Calisayay  C.  micrantJiOy  and  the  very  delicate  (7.  Peruviana^ 
because,  with  a  good  supply  of  water,  and  a  deep  rich  soil  on 
a  base  of  decomposing  laterite  and  syenite,  it  had  a  suitable 
elevation  above  the  sea,  temperature,  and  amount  of  humidity. 
The  information  we  possess  on  these  points,  with  regard  to 
the  above  species,  is  by  no  means  complete ;  but  it  is  suffi- 
ciently exact  to  enable  us  to  form  a  correct  opinion.  Mr. 
Spruce  gives  the  following  details  respecting  the  climate  of 
the  region  of  C.  suceirtibra,  in  latitude  1°  40'  S.  The  zone 
of  the  "  red  bark  "  is  from  2450  to  5000  feet  above  the  sea. 
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From  the  1st  of  June  to  the  Slnt  of  December  »  the  dry 
season  in  the  *^  red-bark  **  r^on,  when  the  days  are  nsaally 
sunny  in  the  early  morning,  and  mists  generally  begin  to  fofin 
as  the  sun  declines ;  while  after  the  autumnal  equinox  there 
are  heavy  rains  and  thunder-storms.  In  the  wet  eeasoD  the 
early  part  of  the  day  is  foggy,  and  there  is  heavy  continuouB 
rain  during  the  afternoons  and  nights.  In  the  region  of  C.  Cdh 
saya,  from  13°  to  16°  S.  lat,  and  from  4000  to  6000  feet  above 
the  sea,  the  dry  season  lasts  from  April  to  the  end  of  August 
April  and  August  are  showery  months.  May  is  also  showery, 
but  clear  in  the  forenoons,  and  the  mean  temperature  during 
the  first  half  is  69°,  mean  maximum  71  ^°,  and  mean  miniwmm 
62^°.  June  and  July  are  hot  dry  months^  with  little  rain,  a 
bright  hot  sun  in  the  day,  but  cold  clear  nights.  In  September 
the  rains  begin,  increase  in  October,  and  pour  down  inoeaaantly 
from  the  beginning  of  November  to  the  middle  of  March, 
with  very  hot,  damp  days  and  mghts.  We  have  no  detailed 
information  respecting  the  region  of  C,  mierantha  and  0. 
Peruviana^  species  which  flourish  in  10°  S.  lat,  from  4000  to 
5500  feet  above  the  sea.  From  May  to  November  the  son 
shines  powerfully,  yet  heavy  rains  fell  from  day  to  day  in 
Juno  and  July  1860,  and  it  was  not  until  August  that  the 
days  were  clear  and  bright.  At  Casapi,  in  this  region,  where 
a  register  was  kept,  it  rained  during  half  the  days  in  the 
year.^  From  November  to  May  is  the  rainy  season,  and 
sometimes  the  rain  pours  down  for  six  or  seven  days  without 
intermission.* 

The  Neddiwuttum  site,  being  about  8°  or  10°  warmer  than 
Ootaeamund,  has  a  temperature  exactly  similar  to  that  of  the 
forests  where  the  above  species  of  chinchonsB  flourisL  its 
elevation  above  the  sea  is  also  the  same  as  that  of  the  ehin- 
chona  forests.     It  is  true  that  Mr.  Spruce  gives  the  extreme 

>  Smyth'B  Jour»*'y  from    Lima   to  \      *  Dr.  A.  Smitirs  IWu  as  It  /*,  ii. 
Para,  p.  lU).  \  p.  57. 
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upper  limit  of  the  *'  red-bark  "  region  at  5000  feet ;  but  Mr. 
Cross  saw  that  species  growing  at  an  elevation  of  8000  feet ; 
and  the  great  importance  of  cultivating  this  species  at  the 
highest  possible  elevation  is  demonstrated  by  Mr.  Spruce's 
observation  that  the  bark  of  trees  growing  low  down  and 
near  the  plains  is  by  no  means  so  thick  as  that  of  trees 
which  flourish  in  a  loftier  and  more  temperate  climate.^  The 
Neddiwuttum  site  is  within  the  limit  of  the  r^on  which 
receives  both  monsoons.  Though  protected  to  some  extent 
from  the  south-west,  it  receives  a  full  share  of  the  rains  during 
the  summer,  and  is  also  supplied  with  moisture  by  the  north- 
east monsoon,  coining  across  Mysore  between  October  and 
December.  During  the  remaining  months  it  is  visited  by 
mists  and  heavy  dews  in  the  nights  until  the  south-west 
monsoon  again  commences  in  May.  It  will  probably  be 
found  that  these  species  of  chinchonae  will  bear  a  much  drier 
climate  than  we  at  present  suppose ;  and  I  have  no  misgivings 
that  the  amount  of  humidity  at  Neddiwuttum  will  not  be  amply 
sufficient  for  their  successful  cultivation.  The  only  person 
who  has  visited  this  site  since  its  selection,  who  is  capable, 
through  personal  knowledge  of  the  South  American  chinchona 
forests,  of  forming  an  opinion,  is  Mr.  Cross.  It  is  exceedingly 
satisfactory  to  find  that  he  not  only  approves  of  it  for  the 
cultivation  of  plants  of  the  "red-bark**  species,  but  that, 
from  the  superior  depth  and  richness  of  the  soil,  he  considers 
that  they  are  likely  to  thrive  even  better  than  in  their  native 
forests  near  Limon,  on  the  eastern  slopes  of  Chimborazo. 

In  the  Ned<Kwuttum  forest,  among  other  plants,  I  found  the 
Hymenodictycn  ezcelsum,^  wild  yams,  coffee-plants,  cinnamon, 
pepper-vines,  Andromedas,  Osbeckias,  wild  ginger,  a  BaUnwphra 
with  a  scarlet  flower,  and  abundance  of  orchids  and  ferns. 
On  the  edge  of  the  forest  there  was  a  little  hut,  merely  a 


•  Mr.  Spruce*!  Report,  p.  27. 

*  CliUed   Ctnekona   exoeUa  hv  Dr. 
Roxburgh,  but  excluded  from  the  list 


of  Chinchona  by  Dr.  Wallich,   who 
gave  the  plant  its  present  name. 
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few  branches  covered  with  grass,  and  leaning  against  the 
trunk  of  a  tree,  with  some  empty  honeycombs  lying  aboat 
It  was  the  habitation  of  a  family  of  Mooloo  KurumberB»  a 
wild  race  who  live  in  the  forests,  and  run  away  in  great  tenor 
when  any  one  approaches  them.  The  establishment  of  the 
plantation  wiU  soon  make  them  alter  their  haunts  firom  the 
neighbourhood  of  Neddiwuttum. 

The  magnificent  view  from  this  point  embraces  a  great 
part  of  Wynaad.  Far  below  there  was  a  small  coffee-estate, 
its  bright  green  contrasting  with  the  more  sombre  hues  of 
the  surrounding  forest ;  and  more  to  the  left,  though  out  of 
sight,  is  the  extensive  plantation  which,  together  with  a  tract 
of  forest  on  the  slopes  of  the  Neilgherries,  is  owned  by 
Messrs.  Ouchterlony  and  Campbell. 

After  passing  tlie  night  at  Pycarrah,  we  started  next 
morning  to  examine  another  site  further  to  the  eastward, 
and  overlooking  the  plateau  of  Mysore.  We  crossed  several 
ranges  of  grassy  hills,  with  streams  in  the  intervening  val- 
leys flowing  through  thickets  of  tree  rhododendrons,  with  the 
gorgeous  crimson  flowers  just  beginning  to  bloom,  0$beckiat, 
and  a  Lcmanthu-a  with  a  beautiful  glossy  leaf.  The  hiUs  were 
dotted  with  a  St.  John's-wort  with  a  bright  orange  flower 
{Hypericum  Hookerianum),  We  soon  reached  the  edge  of 
the  plateau,  overlooking  the  low  country,  and  looked  down 
on  the  wide  plains  of  Mysore,  with  some  Neilgherry  {)eaks  in 
advance  of  us,  and  a  valley  between,  where  there  was  bright 
green  cultivation,  and  crimson  jmtches  of  amaranth,  sur- 
rounding the  Badaga  village  of  Choloor.  Between  the  place 
where  we  stood  and  the  Choloor  valley  there  were  some  fine 
patches  of  forest  on  the  steep  hill-slopes;  but  they  did  not 
ofier  the  same  advantages  as  Neddiwuttum  for  a  first  experi- 
mental chiuchcna  pluutatiun.  This  side  of  the  hills  is  drier, 
the  soil  ix)orer,  and  water  is  less  abundant,  though  it  is 
nearet  Ootacammid,  and  both  labour  and  supplies  are  more 
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e§^Y  procurable.  Eetuming  to  Ootacamund  we  rode  up 
to  a  Todar-mund,  where  something  unusual  had  evidently 
occuiTed.  About  thirty  Todars  were  walking  in  a  line  through 
the  forest  glades  below,  and  several  jackals  were  prowling 
about  in  the  broad  daylight.  We  afterwards  heard  that  a 
huge  tiger  had  killed  one  of  the  Todar  buffaloes  that  morn- 
ing, and  retreated  into  the  sMa  on  the  edge  of  which  we 
had  just  had  luncheon.  They  expected  him  to  come  out  at 
sunset  for  his  supper. 

We  continued  our  excursion  to  the  summit  of  the  Kal- 
hutty  peak,  overlooking  the  Seegoor  ghaut,  whence  several 
fine  tracts  of  forest-land  slope  down ;  but  Neddiwuttum  was 
decidedly  preferable  in  every  respect  to  all  the  localities  which 
we  examined  on  the  northern  side  of  the  Neilgherries,  and 
to  the  eastward  of  that  site.  The  part  of  the  hills  on  the  south, 
towards  Coonoor  and  Kotergherry,  was  out  of  the  question  on 
account  of  the  summer  drcnight^  as  it  is  completely  screened 
from  the  south-west  monsoon  by  the  spurs  from  the  Dodabetta 
peak ;  and  the  forests  towards  the  Sispara  ghaut,  being  too  far 
west  to  receive  moistiure  from  the  north-east  monsoon,  were 
not  so  good  as  Neddiwuttum,  at  least  for  a  first  experiment 

When  the  success  of  the  chinchona  culture  on  the  400  acres 
of  the  Neddiwuttum  plantation  is  fully  established,  the  expe- 
riment may  then  be  extended  to  the  east  and  west,  both  by 
Government  and  through  private  enterprise ;  and  these  pre- 
cious barks  may  be  expected  to  yield  remunerative  profits  to 
European  speculators,  while  they  will  at  the  same  time  confer 
an  inestimable  blessing  on  the  native  population. 

Everything,  however,  depends  upon  the  method  which  is 
adopted  for  the  cultivation  of  the  chinchona-plants  in  the 
experimental  plantations ;  and,  in  a  future  chapter,  I  propose 
to  give  a  detailed  account  of  the  course  of  events,  as  regards 
the  chinchona-plants  on  the  Neilglierry  liills,  up  to  the  latest 
date. 
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CHAPTER   XXIV. 

JOURNPnr  TO  THE  PULNEY  HILLS. 

Coonoor  ghaut  —  Goimbatore — Pulladom  —  Cotton  cultiYatian — " 

—  A  marriago  procesBion  —  Dindigul  —  Byotwany  tenme  —  Polney  liilli— 
Kodokamal  —  Extent  of  the  Pulneys  —  Fonnation  —  Soil  —  Climate — In- 
habitants—  Flora — Suitability  for  chinchona  coltivatioQ — Fotett  oooMf- 
vancy  —  Anamallay  hills. 

In  the  end  of  November  I  set  out  from  Ootacamtmd,  by  wiy 
of  the  Coonoor  ghaut  and  Coimbatore,  with  the  intention  of 
examining  the  suitability  of  the  Pulney  hills  in  Sladuni  for 
chinchona  cultivation.  The  Coonoor  ghaut,  on  the  sonthen 
side  of  the  Neilgherry  hills,  leads  down  into  the  plain  of 
Coimbatore.  The  road  is  good,  though  much  too  steep  ever 
to  make  a  convenient  means  of  carriage  traffic,  and  the 
scenery  is  exceedingly  fine.  The  deep  gorge  has  forest- 
covered  mounta'ins  on  the  left,  and  a  grand  range  of  cliffs  on 
the  right,  crowned  by  the  bold  peak  of  the  Hoolicul  Droog. 
There  are  few  districts  in  India  without  some  local  tradition 
respecting  the  five  Pandus,*  the  great  mythical  heroes  of 
ancient  Hindoo  history,  and  the  Hoolicul  Droog  is  not  without 
one.  It  is  said  that  the  fort  on  the  summit  of  the  Droog  was 
inhabited  by  a  rakski  or  giant  named  Pukasooren,  who  levied 
a  tribute  on  the  people  of  the  plains,  in  the  shape  of  a  cart- 
load of  provisions  daily.     When  he  had  eaten  the  provisioufi 


>  In  tho  Mahahhnraia  the  five  '  Sahudovo,  or  Iwnnony.  The  converm- 
Rindiis,  who  contended  with  tho  100  !  tion  ]»etwcren  Arjiinii  an<i  the  im^ar- 
KnniH  or  viooH,  were — Yu<listhim,  the  natr  deity  Krislina,  in  the  Bhmjamt 
pi'rwniiication  of  niodettty :  and  hin  (r/7<i,  an  epiNMle  in  the  Mahahhnraia, 
DfotherH  Arjunu,  or  (*oiinigo ;  lihiina,  '  in  }H>rliapf(  th(>  iineHt  poitfu^e  in  tlie 
<»r  8trcn{rth  :   Naknl,  or  lieauty :   and     whole  ranjfe  of  Sfuifierit  lit<>mtnns 
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he  swallowed  the  driver,  and  kicked  the  cart  down  again. 
Bhima,  the  impersonation  of  strength,  when  passing  through 
this  part  of  the  country,  volunteered  to  act  as  driver,  had  a 
desperate  encounter  with  the  giant,  and  killed  him.  The  • 
dying  Pukasooren  cursed  the  whole  country  over  which  the 
shadow  of  the  moimtain  fell  during  the  day,  and  it  has  ever 
since  been  the  abode  of  a  deadly  fever.  It  is  certain  that 
the  jungles  at  the  roots  of  the  hills  are  the  most  fever- 
haunted  districts  in  India,  and  I  rode  rapidly  through  this 
belt  of  forests,  and  along  a  road  bordered  with  cana-fstiUa 
and  sappanrtree&y^  to  the  village  of  Matepoliem,  on  the  banks 
of  the  river  Bowany,  and  five  miles  fix)m  the  foot  of  the 
ghaut. 

Matepoliem  is  twenty-three  miles  from  the  town  of  Coim- 
batore,  and  I  rode  this  distance  on  a  Neilgherry  pony  in 
the  early  morning.  The  road  is  perfectly  straight,  with  an 
avenue  of  shady  trees  along  the  whole  length,  and  good 
bridges  over  the  dry  sandy  water-courses.  The  soil  appeared 
to  be  poor,  partly  waste,  and  partly  cultivated  with  eholum 
{Sorghum  Vidgare  ^),  labldby^  and  sesame.  Cholum^  or  great 
millet,  is  much  cultivated  in  tlie  peninsula,  and  used  as  food 
in  the  shape  of  cakes  and  porridge,  where  rice  is  Sfrarce  or 
too  expensive.  It  grows  to  a  height-of  five  or  six  feet,  and 
cattle  are  very  fond  of  the  straw,  which  contains  sugar,  but 
it  soon  exhausts  the  soil,  and  two  crops  are  never  taken  off 
the  same  land  in  succession.  There  are  two  villages  on  the 
road  between  ^[atepoliem  and  Coimbatore,  called  Kara- 
muddy  and  Groodaloor,  in  both  of  wliich  there  is  a  chniUry 
or  native  bungalow,  and  in  the  latter  an  English  post-house. 
At  Karamuddy  there  is  a  very  picturesque  temple,  and  on 


3  CsBwlpinio  tappan,   a    htLntUumt:  in  Telof^u ;  yateanul,  in  Htrnmrrii ;  atvl 

true,  with  curiootfij-tthapcd   prjrLt.     It  df^/rn,  in  Kgyfrf. 
yields  a  valuable  dye.  *  iMAiclvm  laiAah,  a  kiinl  i4  \fulfti: 

*  CvileAjowaree,  in  Bengalee  ijouma,  mfvli  ^mUhi  hy  thh  \0M^  \n*i\A0^ 
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the  roadside  I  i)a8sed  several  horses  of  earthenware,  Todre 
offerings  by  the  potters  to  their  god.  Under  many  of  the 
trees  there  are  images  of  the  elephant-headed,  pot-bellied 
god  of  wisdom,  Ganesa,  anointed  with  ghee,  and  adorned 
with  garlands  of  flowers. 

The  streets  of  Coimbatore  consist  of  long  rows  of  red-tiled, 
mud-walled  buildings,  with  no  windows,  and  overhanging 
eaves  supported  by  wooden  pillars,  under  which  thae 
are  raised  platforms  where  the  people  sit  and  talk.  In 
peeping  in  at  the  doors,  I  could  never  discern  any  article 
of  fimiiture  in  the  dark  obscurity  of  the  interiors,  bat  they 
generally  looked  clean  and  well  swept.  The  houses  of  the 
English  officials  are  about  a  mile  from  the  town,  generally 
surrounded  by  park-like  compounds,  but  the  trees  and  gnus 
thrive  badly  in  the  shallow  sandy  soiL  Outside  the  town 
there  are  two  very  large  tanks,  one  nearly  a  mile  long,  which 
irrigate  some  rice-fields.  The  view  is  very  pretty,  with  these 
extensive  sheets  of  water  in  the  foreground,  the  cupolas  d 
temples  rising  above  the  trees  beyond,  and  Lambton's  Peak 
with  the  blue  lino  of  the  Neilgherries  in  the  distance. 

Some  exertions  are  being  made  at  Coimbatore,  both  by 
Protestant  and  Roman  Catholic  missionaries,  and  about  sixty 
natives  attend  the  little  chapel  of  the  London  MissioD 
Society.  The  Bible  is  very  properly  not  admitted  into  any 
of  the  Government  schools,  and,  strange  to  say,  educated 
natives  often  inquire  why  this  is  not  done,  and  why  Christians 
are  ashamed  of  their  Shaster.  But  in  schools  imconnected 
with  the  Government  the  study  of  the  Bible  is  enforced 
like  any  other  class-book,  and  there  are  upwards  of  forty 
Bn\hmin  youths  in  Coimbatore  who  liabitually  take  it  home 
to  leam,  with  their  other  lessons,  and  never  make  the  slight4'st 
objection.  Mr.  Thomiw,  the  Collector,  felt  very  strongly  the 
fi^reat  im|K)rtanco  of  educating  the  women,  and  a  girl-school 
lijis  been  set  on  foot,  after  much  difficulty.     At  present  the 
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influenoe  of  €be  wcanen.  and  fJi  ^immen  kffne 
for  evfl.  The  men.  tc>  Tntrimmn  T^^eor  ayaiiwhi,  disiike 
the  women  to  know  ainrdmxc;.  and  liie  heftd  offiml  of  the 
cutcheny  at  Coimbaxape^  whc*  is  a  Brahmin,  dai^  not  Wt  his 
friends  know  that  his  wife  can  read  and  write,  though  thk 
accomplishment  makes  her  a  mote  usefiil  and  agreeable 
companion.  The  wamen,  genendly,  are  treated  like  slaves 
by  their  husbands.  Ther  are  never  aUowed  to  eat  at  the 
same  time,  except  on  the  wedding-day,  and  mnst  walk  behind 
their  husbands  on  a  jonmev.  generally  carrying  a  child  on 
their  hips ;  yet  I  have  seen  the  man  carrying  tlie  child,  and 
at  least  taking  torn  about,  and  in  other  respects  they  always 
appeared  to  be  on  good  terms  with  each  otiior. 

At  Cknmbatore  I  bought  a  bandy  or  country  cart  of  the 
simplest  construction,  with  two  wheels,  no  springs,  and  n  hrnid 
of  matting  spread  over  curved  canes ;  and  started,  with  rolayw 
of  bullocks  posted  at  intervals  of  fifteen  miles,  lliis  nuwh 
of  travelling  is  inconceivably  slow,  the  rate  being  about  tbr^ 
miles  an  hour,  and  it  was  near  sunset  before  I  rea/;bf^l  t'nU 
ladom,  a  village  twenty-two  miles  from  Coiml^tr/r^;,  'Hmj  /'/^) 
is  nearly  straight,  and  planted  on  both  sid^;^  with  ir^^  f4 
stunted  growth,  owing  to  the  shallownesM  of  ihn  mnU  H  yrm 
market-day  at  Pulladom,  and  people  wc'r<5  Nittin^  U$  ftf^; 
before  piles  of  cotton  cloths,  rice,  and  dry  ytpi\m ;  fiSnU^  Hh 
old  Tahsildar,  in  spectacles  and  Hnow-wbit^?  ynrfifdviM^  "^m 
holding  a  court  imder  a  verandak  In  idtrolliii^  ftl/^M  t  ^4fH^ 
upon  the  huge  idol-car  belonging  Up  tli#;  fittft^/,  ^m  t^'t^-tf 
wooden  trucks.  The  carvings  on  iti^  nylf^  w^rfu  ti.-^^  ^ij^^^ 
rate,  with  elephant-headed  gods  at  tb^  nu^Um  >  l/v«  ti  ^  *^,\f 

9 

dragged  out  on  very  great  ix;cajfi/;fuf^  ai^/l  mtl  0^/f^*^  /^  #y 
trucks  before  it  is  moved  again. 

All  this  country  round  (^Am}mV/r",  fn'/U^j*  ss^^i^'h  **M/f^* 
and  cloths  are  manu£actun^l  iuprrtiHi  ^^tiMnii^p^,  whu'h  i-'^^^/J/ 
garments,  such  as  they  are,  for  tl^*  f<'>'^/li    '4  U*^.   ^fWh**.  **^ 
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well  as  for  the  hill  tribes  of  the  Neilgherries.  The  oatiie 
cotton  is  of  two  kinds,  called  oopunhparaH  and  nadum  parctL^ 
The  seed  of  the  latter  is  sown  broadcast,  in  the  same  field  wHk 
chclum  and  cumboo.^  After  the  grain  is  cut,  the  gronnd  it 
ploughed  between  the  plants  four  times,  and  in  the  next  jev 
the  cotton  yields  a  small  crop  in  July,  and  a  larger  one  in  tk 
following  January.  After  the  third  year  the  field  is  manond 
and  cultivated  with  grain  for  two  years,  cotton  being  again 
sown  when  the  third  crop  of  grain  has  been  reaped.  Thtt 
Tiadum  cotton  is  very  little  cultivated  in  the  Coimbatore  dis- 
trict. The  chief  product  is  the  oapum,  the  best  indigenous 
cotton,  raised,  in  rotations  of  two  years,  with  cumboo  and 
cholum. 

The  oopum  cotton  is  raised  on  the  black  soil,^  an  adhesife 
black  clay,  while  the  little  Bourbon  cotton  that  is  coltivatod 
is  grown  on  red  soil.  It  is  picked  very  carelessly,  and  the  bales 
are  so  badly  pressed  that  those  which  I  passed  in  carts  od  the 
road  looked  as  if  they  would  sink  in  like  a  feather-bed,  if  any 
one  sat  upon  them. 

Much  pains  have  been  taken  by  the  Government  for  a 
series  of  years  to  improve  the  method  of  cultivating  cotton 
in  ludia,  and  to  introduce  American  and  other  species;  and 
very  large  sums  of  money  Lave  been  8{)ent  on  experimeDt& 
Bourbon  cotton  was  cultivated  in  Coimbatore  as  earlv  as 
- 1824 ;  and  in  1 842  Government  cotton-farms  were  established 
for  the  growth  of  New  Orleans  and  Indian  plants,  both  in  the 
black  and  red  soils,  under  the  able  superintendence  of  Dr. 
Wight,  the  eminent  botanist.  In  1849  these  experiments 
were  abandoned. 

'  Cottun  (Gofiypium  Jndicum)  \a  ^  **Thc  black  cotton  soil  aocmi  to 
called  ]Hirati\  in  Tamil ;  putti\  in  Te-  have  arisen  from  tlie  decompotiitioo 
lugu  ;  and  kurpas,  in  Sannerit.  >  of  Itasalt  and  tran.     When  dry  it  it 

*  The  former  of  the»*e  p:rainij  has  '  dark-coloure*],  and  glistens  from  the 
alrtwly  been  nu'ntione<l.  The  latt*r  nresonco  of  nearly  pnre  prraius  of  «- 
is  Panirum  sincaium,  or  hpiked  millet.  |  lica.  It  |M)SHesses  extroonliuari'  at- 
It  i8  «dle<l  wijree,  in  (iuzenit^H.*:  ami  tnietion  fur  watrr,  ancl  fonns  with  it 
kunghoo,  in  Sanscrit ;  and  is  nuwle  into  a  most  tenaci(»us  mu«L" — Ur.  Forber 
cndces  and  f>opri<lp-.  Watsoti. 
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The  great  importance  of  the  question  of  cotton  supply  from 
India  has  heeXx  long  felt>  and  neyer  more  so  than  at  the  pre- 
sent time.  To  meet  the  requirements  of  ^le  Fjnglish  markets 
numerous  and  costly  attempts  have  been  made  during  a 
course  of  years  to  introduce  the  American  species,  which 
produces  a  much  longer  staple  than  the  indigenous  Indian 
kind.  Yet  American  cotton  has  not  hitherto  been  raised  so 
as  to  yield  a  profitable  return,  excepting  in  the  province  of 
Dharwar,  in  the  Bombay  Presidency.  The  success  in  this 
instance  is  chiefly  to  be  attributed  to  a  suitable  soil  and  cli- 
mate; but  also,  in  no  small  degree,  to  the  energy  of  Mr. 
Shaw,  a  former  Collector. 

Great  attention  has  been  paid  to  the  nature  of  the  soils, 
while  less  importance  than  it  really  deserves  has  been 
attached  to  climate,  though  climate,  and  mainly  one  element 
of  climate — the  moisture  of  the  atmosphere — ^is  an  essential 
condition  in  the  successful  culture  of  American  cotton.  In 
travelling  southward  from  the  latitude  of  Bombay  the  climate 
becomes  gradually  moister,  and  at  300  miles  there  is  a  very 
decided  change.  The  American  cotton-plant  has  a  very 
different  constitution  from  the  Indian;  it  cannot  stand  so 
much  drought,  and  the  conditions  required  for  its  culture  are 
an  equable  and  moderate  supply  of  moisture  through  all  the 
stages  of  its  growth.  These  conditions  are  fulfilled  in  the 
Dharwar  country,  which  retains  a  considerable  quantity  of 
moisture  in  the  air  during  the  cold  season,  when  other  parts 
of  the  Bombay  Presidency  are  intensely  dry.  Wherever  this 
is  the  case,  as  in  Sind,  Guzerat,  Broach,  and  Ahmednuggur, 
the  American  plant  will  not  yield  a  remunerative  crop.  The 
indigenous  plant  is  able  to  endure  this  dry  season  well,  be- 
cause it  is  a  native,  not  of  the  peninsula,  but  of  the  arid 
country  of  Sind  and  part  of  the  Punjab,  where  it  grows  wild 

If  careful  hygrometrical  observations  were  taken  through- 
out the  year  in  the  various  cotton  districts,  the  results  might 
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be  compared  with  similar  observations  taken  in  Dharwar ;  and 
thus  the  localities  may  be  ascertained  where  the  American 
cotton  can  be  adyjintageously  cultivated,  so  fSeur  at  least  •• 
this  depends  on  the  amount  of  moisture  in  the  atmosphefe. 
The  supply  of  aqueous  vapour  in  the  atmosphere,  at  any 
period  of  the  year,  diminishes  as  we  recede  from  the  coast; 
but,  having  once  found  a  centre  where  the  American  plant 
can  be  profitably  raised,  in  Dharwar,  it  is  advisable  to  work 
from  that  centre,  especially  in  a  south-eastern  and  south^ 
direction.  This  spread  of  the  growth  of  American  cotton  has 
already  taken  place  to  the  eastward  of  Dharwar,  to  a  con- 
siderable extent.  The  people  in  the  Bellary  district,  and  in 
neighbouring  parts  of  the  Nizam's  territory,  have  for  some 
years  grown  cotton  &om  American  seeds,  and  value  it  more 
highly  than  their  native  species. 

In  Coimbatore,  where  scorching  hot  dry  winds  parch  up 
the  plains  during  part  of  the  year,  and  where  the  rain&Il 
varies  so  much  in  different  seasons,^  sometimes  being  thirty 
inches,  and  at  others  only  seven  inches,  it  is  perhaps  doubt- 
ful whether  it  will  ever  answer  to  cultivate  American  cotton 
on  a  large  scale,  yet  excellent  samples  were  obtained  from 
cotton  raised  on  the  farms,  under  the  superintendence  of  Dr. 
Wight.  The  attention  of  Sir  William  Denison,  the  present 
Governor  of  Madras,  has  been  chiefly  directed  to  the  improve- 
ment of  native  cotton,  by  increasing  the  length  of  the  staple, 
and  lessening  the  coarseness  of  the  fibre.  It  is  a  well-estab- 
lished fact  that  "  the  best  seeds  make  the  best  breeds,"  •  and 


^  *'  The  district  of  Cuimbatoro  lies  in  the  district,  cause  the  monsooo 
opposite  the  great  g^>  in  the  Penin-  ]  wind  to  {Miss  over  without  depoidtiug 
suhir  chain  b(>tween  the  southt^m  much  of  its  moi:»ture ;  and,  though  the 
slopes  of  the  Nilgiri  mountains,  and  i  climate  is  humid,  the  rain&ll  ia  mry 
the  northern  face  of  those  of  Tmvan-  \  trifling.  During  the  N.E.  monaooo 
cor.  Across  this  depression  the  S.W.  i  the  hills  of  Salem  intiTcept  the  mois- 
nionsoon  has  almost  a  free  jMissiige  to  ture.*' — HookvTH  Flora  Indira, up, \lt2. 
the  eastward ;  but  the  great  elevation  ,  ^  Lindley's  Theory  and  Fradiee  of 
of  the  moiuitains  on  both  sides,  and  Horticulture,  p.  487. 
the  absence  of  any  considerable  hills 
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Sir  William  Denison  proposes  to  select  those  seeds  to  which 
the  largest  fibres  are  attached,  to  be  used  for  the  next  crop, 
and  so  on  in  each  successive  season,  the  minimum  length 
being  increased  every  year.  He  believes  that,  in  this  way,  a 
permanent  addition  may  be  made  to  the  length,  and  possibly 
to  the  fineness  of  the  fibre  of  the  native  cotton,  which  might 
thus  ultimately  be  able  to  compete  in  the  English  markets 
with  its  American  rival.  Mr.  Haywood,  the  Secretary  of  the 
Manchester  Cotton  Company,  on  the  other  hand,  strongly 
urges  that  attention  should  be  given  to  the  improvement  of 
American  cotton.  Well-directed  efibrts  in  both  directions 
will  doubtless  be  rewarded. 

I  left  Pulladom  in  the  m'ght,  and  arrived  at  the  large 
village  of  Dharapurum  in  the  following  morning,  a  distance 
of  twenty-eight  miles.  Dharapurum  is  on  the  banks  of  a 
small  river,  where  there  are  rice-fields  and  cocoanut-trees ; 
for  wherever  there  is  the  means  of  irrigation,  rice  is  always 
cultivated.  Great  quantities  of  cows  and  calves  swarm  along 
the  roads,  and  in  the  open  spaces  of  the  village,  where  there 
are  some  fine  spreading  peepul-trees  {Ficus  religiosa)^  one  of 
the  sacred  trees  of  the  Hindus.  It  has  a  peculiarly  shaped 
cordate  leaf,  with  a  long  narrow  acumen  one-third  the  length 
of  the  leaf,  and  yeUow  flowers ;  and  it  is  venerated  from  a 
belief  that  the  god  Vishnu  was  bom  amongst  its  branches. 
Potters'  horses,  and  images  of  the  elephant-headed  Ganesa, 
were  placed  under  the  trees,  the  objects  of  worship  by  the 
villagers,  who  make  offerings  of  ghee  and  flowers  to  them. 
Literally  "  an  idol  under  every  green  tree." 

After  leaving  Dharapurum  the  road  becomes  very  sandy, 
and  passes  over  a  bleak  open  coimtry  covered  with  low 
bushes,  on  the  frontier  between  the  Coimbatore  and  Madura 
coUectorates.  A  range  of  mountains  bounded  the  view  to  the 
south.  A  slow  jolting  journey  of  thirty  miles  brought  me  to 
the  village  of  Pulkanooth  in  Madura.     Chdum  and  lablab 
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were  cnltiyated  in  the  sarroanding  fields^  and  from  the  top  ot 
a  ridge  of  rocks  overhanging  the  village  there  is  an  eztenem 
view  of  open  country  covered  with  waving  cholum^  and  boimded 
by  the  broken  outline  of  the  Pulney  hill&  Near  the  villige 
there  is  the  ruin  of  a  square  brick  fort,  with  bafltions  at  the 
angles,  entirely  overgrovm  with  bushes.  One  of  the  hap- 
piest signs  of  English  rule  is  to  be  found  in  the  number  of 
ruined  forts  scattered  over  the  country,  once  the  luridng* 
places  of  brutal  robbers  who  extorted  half  the  crops  from  a 
wretched  peasantry,  whose  descendants  now  reap  the  fruits  of 
their  labour  in  peace. 

In  taking  a  walk  near  Pulkanooth  I  encountered  a  nuo^ 
riage  procession.  First  came  a  man  with  a  drum,  then  tvo 
more  with  a  gong  of  skin  stretched  on  wooden  hoops,  then  a 
man  with  a  large  game-cock  under  his  arm,  then  a  buUock 
led  by  a  woman,  then  four  women  covered  with  bracelets  and 
anklets,  then  a  pony  ridden  by  a  boy  about  twelve^  with 
nothing  on  but  a  red  turban  and  gold  necklace  and  braoeleta, 
with  a  little  girl  about  five  in  front,  whom  he  clasped  itnuid 
the  waist ;  then  more  men  and  women,  another  drum,  and 
lastly  a  small  boy  mounted  on  a  large  cow.  They  appeared 
to  have  come  from  a  distance,  as  they  stopped  to  rest  under 
a  peepul-tree,  by  the  road-side. 

Another  night  journey  took  me  to  the  town  of  Dindigul,  a 
pretty  little  place  at  the  foot  of  an  isolated  mass  of  primitiTe 
rock,  whose  perpendicular  sides  are  crowned  by  a  dismantled 
fort,  said  to  have  been  erected  in  the  days  of  Dupleix  and 
French  ambition,  and  to  have  been  occupied  and  long  held 
by  Hyder  Ali  of  Mysore.  Here  the  plains  are  chiefly  covered 
with  cholum  and  cumboo;  and  between  the  town  and  the 
rock  there  is  a  grassy  esplanade,  a  grove  of  cocoanut  and 
betel-palms,  and  a  neat  little  temple  to  Ganesa.  Troops  of 
young  girls  were  drawing  water  from  a  tank  near  the  cspla- 
nada     Their  slight  graceful  figures,  supporting  cliatties  on 
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their  heads^  were  perfect  models  of  beanty ;  but  they  had 
black  ugly  &ces,  flabby  ear-lobes,  and  large  studs  stuck  in 
their  noees.    To  be  admired  their  backs  must  be  turned. 

The  Tamil  people,  who  inhabit  this  part  of  India,  are  an 
exceedingly  black  and  ugly  race,  and  the  Brahmins  are  the 
only  people  who  have  any  pretensions  whatever  to  fair  skins. 
On  the  whole  the  peasantry  in  the  country  between  the 
Neilgherry  and  Pulney  hills  appeared  to  be  tolerably  well  off, 
and  the  country  was  well  cultivated,  considering  the  unpro- 
pitious  climate  and  poor  soiL  As  is  well  known,  the  people 
in  this  part  of  India  hold  their  land  by  what  is  called  the 
ryotwarry  tenure,  which  is  a  settlement  for  the  land  assess- 
ment with  each  individual  ryot  or  cultivator,  without  the 
intervention  of  any  zemindar  or  renter.  The  land  is  made 
over  to  the  actual  cultivator,  who  is  regarded  by  the  Govern- 
ment as  the  proprietor  of  the  soil,  and  the  arrangement  for 
the  payment  of  land-tax  is  made  directly  with  him,  while  he 
receives  assistance  by  remissions  of  assessment  in  unfavourable 
seasons,  and  cannot  be  ejected  so  long  as  he  pays  his  dues. 

The  land  is  classified  as  irrigated  and  un-irrigated,  and  then 
according  to  its  different  degrees  of  fertility ;  and  this  settle- 
ment is  permanent  so  long  as  the  land  remains  in  the  same 
condition.  The  Collector  of  each  district  makes  an  annual  tour 
of  inspection,  csiXeA,  jummahundyy  to  ascertain  the  extent  to 
which  the  Grovemment  demand  ought  to  be  reduced,  owing  to 
particular  circumstances  of  season ;  but  in  ordinary  times  the 
duty  of  collection  is  intrusted  to  the  Tahsildars  or  native  offi- 
cials, and  their  subordinates  the  Sheristadars.  These  officials, 
who  visited  me  in  the  villages  through  which  I  passed, 
appeared  intelligent  respectable  men,  and  all  the  younger 
ones  talked  English  fluently. 

Sir  Thomas  Munro,  who  was  Governor  of  Madras  from 
1818  to  1827,  established  the  ryotwarry  system,  and  since  his 
time  the  conditions  on  which  the  ryots  hold  their  land  have 
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been  made  lighter  and  more  adyantageons.  In  1837  it  m 
enacted  that  there  should  be  no  increase  of  land-tax  od 
account  of  the  growth  of  more  valuable  crops ;  in  1852  it 
was  ordered  that  no  ryot  should  pay  an  additional  tax  od 
account  of  improvements  made  by  himself^  cansbg  n 
increased  value  ;^  and,  during  Lord  Harris's  administratkiiy 
considerable  reductions  were  made  in  the  land-assessment 
in  nearly  all  the  Madras  collectorates.  These  redactiaDi» 
independent  of  the  boon  conferred  on  the  people,  have  ben 
attended  by  the  most  successful  results,  in  an  increaBiDg 
revenue,  and  in  the  extension  of  the  area  of  cultivation  oTer 
lands  which  were  formerly  waste. 

Dindigul  is  about  forty  miles  from  the  foot  of  the  ghant 
leading  up  to  the  Pulney  hills,  and  relays  of  bullocks  were 
posted  for  me  every  seven  miles,  with  a  man  running  ii 
front  of  the  cart  with  a  blazing  torch.  Passing  throogfa  the 
village  of  Periacolum,  round  which  there  are  many  laige 
tanks  and  extensive  rice  cultivation,  we  reached  the  jungle  it 
the  foot  of  the  Pulney  hills  at  early  dawn.  The  path,  which 
is  only  practicable  for  2X)nies  and  pack-bullocks,  leads  up  a 
ravine  for  half  the  distance,  and  then  corkscrews  up  the  steep 
sides  of  the  moimtain.  The  range  looks  very  imposing  from 
the  plain,  but  not  equal  to  the  Neilgherries  at  the  foot  of 
the  Coonoor  ghaut.  After  resting  under  a  clump  of  trees  I 
commenced  the  ascent  on  foot,  driving  an  unhappy  sheep 
before  me,  which  was  to  be  sacrificed  on  the  summit,  where, 
at  this  time  of  the  year,  there  are  no  residents,  no  market, 
and  no  means  of  procuring  any  supplies. 

The  ascent  is  exceedingly  beautiful,  but  the  undergrowth 
is  thick  grass,  and  the  vegetation  is  not  nearly  so  luxuriant 
as  at  similar  elevations  on  the  Xeilgherries.  The  trees  are 
cliicfly  LegumiTWSce,  and  at  an  elevation  of  3000  feet  chincbo- 


*  •'  This  ir»  nil  asnumnco  which  no  pri- 
vutt*  tenant  in  nnv  o«untr\',  not  evon  in 


Kngluml,  ha*  obt^iinrd." — Ea$t  India 
Comp(tny*t  Memamndum,  ISSft.  p.  17. 
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naceons  plants  commencey  amongst  which  I  observed  the 
Hymenodictjfcn  excelsum.  At  6000  feet  the  steep  ascent  is 
covered  with  long  grass,  and  trees  are  confined  to  sheltered 
hollows  and  ravines.  After  reaching  the  plateau  it  is 
necessary  to  scale  a  second  steep  grassy  slope  before  arriving 
at  the  settlement  of  Eodakamal,  which  is  7230  feet  above 
the  level  of  the  sea.  Eodakarnal  consists  of  eight  houses, 
built  along  the  crests  of  undulating  hills,  and  one  of  the 
inner  slopes  is  clothed  with  a  wood  of  fine  trees  and  tree- 
ferns,  from  which  the  Tamil  people  have  named  the  settle- 
ment.* Bound  the  houses  there  are  gum-trees.  Acacia 
heterophyUoy  Coma  glavxio^  fruit-trees,  and  hedges  of  roses 
and  geraniums  as  at  Ootacamund.  The  houses  belong  to  the 
officials  of  the  Madura  district,  the  American  missionaries, 
a  Mr.  Clerk  of  Madras,  and  the  French  priest  of  Pondicherry, 
who  come  here  to  recruit  their  healths,  and  for  short  inter- 
vals of  holiday  and  relaxation.  • 

Mr.  Ames,  the  Sub-Collector  at  Dindi^l,  had  kindly 
given  me  the  use  of  a  house  which  he  shared  with  Mr. 
Levinge,  the  Collector  of  Madura.  It  has  a  pleasant  garden, 
whence  there  is  a  glorious  view  of  the  Madura  plains,  with 
their  numerous  tanks  glittering  in  the  sun;  and  close  to 
the  house  a  torrent  of  deliciously  cold  water  babbles  over 
huge  boulders  of  rock,  and  finally  leaps  in  long  falls  down 
the  face  of  the  clifis,  making  a  noise  at  night  b'ke  the  roar 
of  the  sea.  The  house  was  in  charge  of  a  very  original 
old  native  of  low  caste,  with  a  large  family,  named  Chena- 
tumby,  who  is  a  tolerable  gardener,  and  cultivates  his  own 
patch  of  potatoes.  Chenatumby  is  a  devoted  Protestant, 
feels  a  conscientious  horror  for  the  idolatry  of  the  Boman 
Catholics,  and  intends  to  bring  up  his  eldest  son  as  a  half- 
caste,  this  honour  being  conferred  on  him  by  the  simple  pro- 


'  KoAa^  a  shade  or  umbrella  ;  and  karnal,  a  jungle. 
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cess  of  attiring  him  in  a  hat  and  trousers.  Old  Chenatnmbj 
acted  as  a  guide  in  my  walks  over  the  hills,  and  was  venr 
usefiiL 

The  Pulney^  or  Varragherry  hills,  like  the  Neilghenies 
further  north,  branch  out  in  an  easterly  direction  from  the 
main  line  of  the  western  ghauts.  United  to  a  portion  of  the 
Anamallay  range  at  their  western  end,  they  stretch  oat  into 
the  Madura  plains  for  a  distance  of  fifty-four  miles,  with  i 
medium  breadth  of  fifteen,  and  an  area  of  798  square  nuks. 
On  the  south  they  rise  very  abruptly  from  the  plains,  present* 
ing,  near  their  summits,  a  perfect  wall  of  gneiss ;  but  on  the 
north  and  east  they  slope  down  in  a  succession  of  broken 
ridges.  The  Pulneys  are  divided  into  two  parts :  a  bwer 
series  of  hill  and  dale  to  the  eastward,  called  Mailmullay  or 
Kmmundaven,  averaging  a  height  of  4000  feet>  and  covering 
231^  square  miles,  where  there  are  extensive  tracts  of  foieit 
some  cultivation,  and  several  villages ;  and  a  loftier  regioo 
to  the  westward  6000  to  7500  feet  above  the  sea,  with  ondih 
lating  grassy  hills  and  mountain-peaks,  the  highest  of  whidu 
Permanallie,  attains  an  elevation  of  8000  feet 

The  formation  is  gneiss,  iuterstratified  with  quartz,  and 
traversed  by  veins  of  felspar ;  and  the  rock  is  generally  de- 
cayed to  a  considerable  depth  on  the  plateau,  and  disinte- 
grated so  as  to  form  a  gritty  clay.  In  the  eastern  part  the 
soil  is  a  light  reddish  loam  ;  but  on  the  western  and  loftier 
half  it  is  very  poor,  being  a  heavy  black  peat  several  feet 
thick,  with  a  stiff  and  plastic  yellowish  clay  as  a  sub-soil.  The 
rains  on  the  Neilgherry  hills  have  the  effect  of  mixing  the 
decaying  grass  with  the  decomposed  rock,  and  a  rich  soil  k 
thus  formed  ;  but  on  the  plateau  of  the  Pulneys  this  opera- 
tion does  not  ap{)ear  to  take  place,  the  one  becoming  a  Uaek 
peat,  and  the  other  a  stiff  clayey  subsoil.     These  remarks, 

♦  I.itcrullv  "Kniit-hinM." 
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however,  only  apply  to  the  interior  valleys,  for  on  the  outer 
slopes,  overlooking  the  plains  of  Madura,  there  is  plenty  of  * 
good  soil,  and  magnificent  forests  clothe  the  mountains  at  the 
foot  of  the   perpendicular  walls  of  gneiss  which  form  the 
southern  ridge  of  the  Pulneys. 

The  climate  of  the  Pulneys,  as  regards  temperature,  very 
closely  resembles  that  of  the  Neilgherries.  At  the  time  of 
my  visit,  in  the  end  of  November  and  beginning  of  December, 
the  season  was  very  late,  though  there  were  thick  mists  and 
showers  of  rain  every  afternoon.  This  is  the  time  of  the 
north-east  monsoon,  and  the  streams  swell  to  torrents  after 
every  shower.  During  the  first  two  months  in  the  year  it  is 
very  cold,  and  the  ground  ia  often  covered  with  frost  on  the 
upper  plateau.  In  March  there  are  light  showers  of  rain, 
which  increase  during  April  and  May,  and  continue,  with 
strong  westerly  winds,  until  October.  Thus  the  Pulneys  are 
within  the  influence  of  the  south-west  monsoon.*  In  June 
and  July,  the  warmest  months,  the  thermometer  never  falls 
below  50°,  nor  rises  above  75°  ;  and  the  westerly  winds,  with 
occasional  rain,  continue  during  August  and  September. 

The  eastern  part  of  the  Pulneys,  called  Kunnundaven,  and 
Poombary,  the  principal  village  to  the  westward,  are  inhabited 
by  people  of  the  Kunnuver  and  Earakat  Vellaler  castes,  num- 
bering about  two  thousand  of  both  sexes.  The  villages  are 
chiefly  on  the  lower  Pulneys,  and  one  which  I  visited,  called 
Vilputty,  was  surrounded  by  terrace  cultivation  of  mustard, 
garlic,  raggee,  and  keeree  or  amaranth.  The  people  also  culti- 
vate lahlab,  limes,* oranges,  and  plantains;  and  I  heard  that 
in  one  or  two  villages  there  were  small  coflee-gardens.  Many 
low-country  natives  are  also  settled  on  the  Pulneys,  chiefly 
men  outlawed  from  their  castes;  and  in  the  more  inaccessible 


*  Yet  I  missed  tho  ^er&enV  MoA^mta, 
which  in  the  Neilgherries  is  not  fonnd 


beyond  the  limits  of  the  S.W.  mon- 
soon. 
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forests  are  the  Poliars,  a  race  of  timid  ^ild  men  of  the  wood& 
Chenatumby  told  me  that  they  have  no  habitations  of  any 
kind,  but  run  through  the  jungle  from  place  to  place,  sleep 
under  rocks,  and  live  on  wild  honey  and  roots.  The  women 
run  with  them,  like  wild  goats,  their  children  slung  in  rows 
on  their  hips.  The  Poliars  occasionally  trade  with  the  country 
people,  who  place  cotton  and  grain  on  some  stone,  and  the 
wild  creatures,  as  soon  as  the  strangers  are  out  of  sight,  take 
them  and  put  honey  in  their  place,  but  they  will  aUow  no  one 
to  come- near  them. 

The  undulating  hills  and  valleys  of  the  interior  plateau  are 
covered  with  an  aromatic  grass  (Andropogcn),  which  grows 
in  large  coarse  tufts,  like  the  Stipa  t/chu  in  Peru ;  and  it  is 
not  until  the  young  tender  shoots  come  out  that  it  affords 
good  pasture  for  cattle,  of  which  there  is  a  small  herd  on  the 
hills,  belonging  to  American  missionaries  and  others.  The 
grassy  slopes  are  dotted  ^vith  tree-Rhododendrons,  Ganltherias, 
Osbeckias,  Lobelias,  the  Hypericum  Hookerianum,  and  brake 
ferns.  This  upper  plateau  is  admirably  adapted  for  the 
growth  of  English  fruits  and  vegetables.  In  Mr.  Levinge's 
garden  there  were  bushes  of  Fuchsias,  Daturas,  roses,  and 
geraniums ;  and  behind  the  liouse  grew  peach,  apple,  plum, 
and  loquot'trees,  strawberries,  potatoes,  green  peas,  and 
artichokes. 

WTicre  there  are  springs  or  watercourses  on  the  higher 
range,  there  are  generally  fine  w^ooded  "«Aofa*"  facing 
inwards,  and  very  extensive  tmcts  gf  forest  on  the  outer 
slopes ;  but  the  timber,  especially  teak  and  black-wood,  has 
been  very  extensively  cut  by  the  people  of  the  hills.  I 
examined  a  ahola  called  Minmurdi-karnal  near  Pattoor,  on 
the  south  side,  another  between  that  and  Kodakamal,  and 
two  others,  and  observed  trees  of  the  following  genera:— 
Michelia^  Cinnamomum,  Dodoncea,  Millingtonia^  Afyrme, 
Monoi^era,   Symphcos,    Bignania.   CrotcUaria,   Passiflora.    0#- 
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beckia,  Jc»minumy  HedyotiSy  La^ianthus,  Canthium,  and 
Hymerwdictyon.  Tree-ferns  abound  near  the  streams,  and 
in  some  of  the  jungles  there  were  trees  of  enormous  size. 
Early  one  morning  I  went  with  Chenatumby  to  see  the 
**  pillar-rocks,"  three  miles  to  the  westward  of  Kodakamal. 
They  consist  of  grand  perpendicular  cliffs  descending  from 
the  gn^sy  heights,  with  their  bases  clothed  with  forest. 
Two  of  them  are  separated  by  fissures  from  the  main ,  cliff, 
and  have  the  appearance  of  gigantic  columns.  It  was  alto- 
gether a  most  magnificent  sight,  with  volumes  of  fleecy 
clouds  rolling  up  from  the  low  country,  and  occasional  peeps 
of  the  far-away  plains  and  glittering  tanks  through  their 
folds. 

The  natives  have  long  been  in  the  habit  of  recklessly  fell- 
ing the  most  valuable  timber,  and  acres  of  fine  shola  used  to 
be  annually  destroyed  to  make  clearings  for  plantain  and 
cardamom  groves.  For  the  latter,  however,  only  the  small 
trees  and  underwood  are  burnt  on  the  Pulneys,  the  larger  trees 
being  left  standing.  But  this  wasteful  destruction  of  timber 
has  recently  been  checked  by  the  authorities,  and  in  1860 
Mr.  Spershneider  was  appointed  as  overseer  of  the  Pulney 
forests,  with  a  small  staff,  to  prevent  the  reckless  cutting  of 
timber,  and  to  mark,  from  year  to  year,  the  trees  which 
arrive  at  sufficient  maturity,  and  are  fit  to-be  felled. 

I  came  to  the  conclusion  that  in  several  of  the  wooded 
Bholas  the  chinchona-plant  might  be  cultivated  with  advantage, 
the  £7.  Condaminea,  and  other  species  which  thrive  at  great 
elevations,  on  the  upper  plateau,  and  the  (7.  mcdruhra  in  Kun- 
nundaven.  Mr.  Levinge,  the  Collector  of  Madura,  takes  an 
interest  in  the  experiment,  and  Mr.  Spershneider  would  be 
willing  to  superintend  the  cliinchona  plantations ;  so  that,  when 
the  undertaking  is  in  a  sufficiently  advanced  stage  on  the 
Neilgherry  hills  to  enable  Mr.  Mclvor  to  distribute  plants  for 
cultivation  in  other  parts  of  India,  a  number  might  advan- 
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tageoudy  be  sent  to  the  Pulneys.  I  undeistanid,  too,  that  it 
is  in  contemplation  to  form  a  Company  for  the  cultivalioii  of 
coffee  on  these  hills,  in  which  case  it  is  to  be  hoped  that  the 
extension  of  the  growth  of  chinchona-plants  wiU  be  adTanoed 
by  private  enterprise,  from  motives  of  humanity  as  well  as 
with  a  view  to  successful  commercial  speculation.' 

I  did  not  visit  the  Anamallay  hills,  to  the  south  of  Cknm- 
batore  and  westward  of  the  Pulneys,  as  no  planter  was  as  yet 
establidied  on  them,  and  a  considerable  time  must  elapse 
before  they  are  prepared  for  the  introduction  of  the  ehinchona- 
plant.  At  the  time  of  my  visit  no  bold  clearer  of  jungles  had 
ventured  to  invade  the  domains  of  the  conservators  of  fiirests 
on  the  Anamallays.' 

Dr.  Cleghom  reports  that  these  hills  are  under  the  influ- 
ence of  the  southwest  monsoon,  though  not  so  much  so  as 
the  Eoondahs  at  Sispara :  but  I  do  not  find  that  he  gives  any 
detailed  account  of  the  amount  of  moisture  in  the  atmosphere 
during  the  winter.  The  soil  is  described  as  deep  and  covered 
with  rich  pasture,  streams  of  water  are  numerous,  there  are 
table-lands  6000  to  7000  feet  above  the  sea,  and  very  fine 
timber  in  the  ravines.  The  three  hill-tribes,  called  Eaders, 
Poliars,  and  Malsars,  trade  in  cardamoms,  turmeric,  ginger, 
honey,  wax,  resins,  soapnuts,  and  millet  Dr.  Cleghom  con- 
siders that,  from  the  extent  of  forest,  the  resemblance  of  the 
flora  to  that  of  Ceylon,  and  the  altitude,  the  Anamallajrs  are 
suitable  for  the  cultivation  of  coffee  on  a  large  scale,  and  for 
colonization  of  small  communities  of  Englishmen.*     In  this 


*  For  short  acooonts  of  the  Pulney 
hilK  »oe — 

1.  Memoir  of  (he  Varagherry  HiUst 
by  Capt.  B.  S.  Ward,  Mairas  Journal 
of  Literature  and  Science^  Oct.  1837, 
vol.  vi.  p.  280. 

2.  Observations  on  (lie  Puhwy  Moun- 
tains, by  Dr.  Wight,  Miuiras  Journal, 
V.  p.  280. 


K.    H.    Boddome,    Madnu   Jcmrmd, 
1857. 

4.  Sir  Charlefl  TrcTelyan's  O/ki^ 
Tour  in  the  South  of  India.  He  Myi, 
**  It  js  an  iniportaDt  &ct  that,  as  re- 
gards much  the  largest  portkiD  of  thif 
tract,  there  is  no  claim  to  the  soil 
which  can  interfere  with  the  establiah- 
ment  of  the  most  absolute  freehold." 


3.  Report  on  the  Pulneys,  by  Lieut.  '      *  For  a  very  interesting  Acooimt  uf 
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case  they  are  also  adapted  for  the  growth  of  chinchona-plants, 
and  their  mtroduction,  which  will  of  course  be  simultaneous 
with  the  settlement  of  Europeans,  will  be  the  more  beneficial 
because  the  lower  slopes  of  the  Anamallays  are  the  haunts  of 
fevers.  The  quinine-yielding  trees  will  confer  blessings  on 
those  whose  duties  or  interests  oblige  them  to  frequent  the 
forests  of  the  Anamallays,  while  their  cultivation  will  be 
a  remunerative  speculation  to  the  settlers  on  the  upper 
plateau. 


the  Anamallay  hills,  see  Forests  wul 
Oardens  of  South  India,  p.  289-302. 


by  Dr.  Cleghoni,  Conservator  of  FortjHts 
in  the  Madras  Presidency. 
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MADURA  AND  TRIOHINOPOLY. 

Airiye  at  Madura  —  Peopling  of  ladia  —  The  Diayidian  laoe  —  BmIuibb 
colonists  in  Southern  India  —  Foundation  of  Madura  —  Ftodyan  dynasty— 
Tamil  literature  —  Aghastya  —  Naik  dynasty  —  The  Madoia  Fsgods  — 
The  Sangattar  —  The  Ghoultiy  —  Tirumalla  Naik^s  palace  —  Owte  prga* 
dices — Trichinopoly —  Goleroon  anicut  —  Rice  cultivatioii  —  The  p^ya 
palm  —  Caroor  —  Return  to  the  Neilgherries  —  Shervaroy  hills  —  OoDi- 
allum. 

The  road  from  the  foot  of  the  Pulney  hills  to  Madura,  a 
distance  of  upwards  of  forty  miles,  is  very  bad,  but  it  paans 
through  avenues  of  shady  banyan  and  peepul  trees  most  of 
the  way,  and  is,  therefore,  not  so  wearisome  for  the  natiTee 
on  foot,  as  for  a  European  jolting  at  the  rate  of  three  miles 
an  hour  in  a  bullock-cart  without  springs. 

Near  Madura  there  are  tracts  of  rice  cultivation,  plantain 
groves,  and  topes  of  palm-trees;  and  at  simrise  I  came  in 
sight  of  the  gopurams  or  towers  of  the  great  pagoda,  rising 
above  thick  groves  of  palmyra  palms,  with  a  foreground  of 
briglit  green  paddy-fields.  The  city  is  very  interesting  from 
its  remarkable  palaces  and  temples,  as  the  capital  of  a  once 
powerful  kingdom,  and  as  the  ancient  centre  of  Tamil 
civilization :  and  a  few  words  respecting  the  former  history 
of  this  part  of  India  appear  necessary  before  describing  the 
pagoda,  and  other  architectural  remains  of  the  former  great- 
ness of  Madura. 

Tradition  relates  that  in  the  most  ancient  times  the  country 
from  the  mouths  of  the  Godavery  to  Cape  Comorin  was  one 
vast  forest.  Hero  the  great  Aryan  hero  Rama  is  said  to  have 
resided  during  liis  exile,  with   his  wile  Sita,  and  here  he 
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commenced  his  wars  against  the  Eakshasas  or  fiends,  who 
divided  with  hermits  and  sages  the  possession  of  the  wilder- 
ness. The  simple  truth  probably  is  that  these  "  fiends  "  were 
the  original  inhabitants  of  Southern  India,  which  was  called 
Drayida  Desa,  and  that  Kama  was  the  first  Hindu  invader. 
Dravida  denotes  the  country  of  the  Dravidas,  who  are 
described  in  Sanscrit  writings  as  men  of  an  outcast  tribe, 
descended  from  degraded  Eshatriyas. 

The  history  of  the  early  peopling  of  India,  by  its  various 
races,  is  involved  in  much  obscurity;  and  the  little  light 
which  has  been  thrown  upon  it  is  chiefly  derived  £rom  a 
comparison  of  languages.  The  prevailing  opinion  is  that 
India  was  originally  inhabited  by  a  people  whose  remains 
are  to  be  found  in  the  Koles,  Sontals,  Bheels,  and  other  wild 
hill  tribes;  that  the  Dra vidians,  a  Seythic  people,  came 
from  the  north,  settled  in  Hindustan,  and  drove  the  abo- 
rigines into  the  hills  and  fastnesses ;  that  in  their  turn  the 
Dravidians  were  driven  across  the  Vindhya  mountains  by 
another  Seythic  race,  and  became  the  ancestors  of  the  present 
population  of  Southern  India;  and  that  finally  the  Aryan 
race,  with  its  Vedic  civilization,  brought  this  pre-Aryan  Sey- 
thic race  under  subjection,  and  formed  it  into  the  servile 
Sudra  caste. 

Thus  the  Dravidian  people  of  Southern  India  were  of 
Seythic  origin,  and  they  spoke  a  language  from  which  the 
four  modem  ones  of  the  Madras  Presidency,  Tamil,  Telugu, 
Canarese,  and  Malayalam,^  are  derived.  These  are  all 
grouped   as  Dravidian  languages,   and   their  source   is   no 


*  Tamil  is  spoken  throughout  the 
Oamatic,  in  the  southern  part  of 
Travancore,  and  north  part  of  Ceylon, 
by  about  10,000,000  souls.  Telugu, 
the  first  of  the  Dravidian  languages 


Nagpore;  Canarese  in  Canara  and 
Mysore ;  and  l^ialayalam  in  Malabar. 
The  whole  Dravidian  race  numbers 
30.000,000  souls.  The  Tamil,  Telugu, 
and  Maluyalam  languages  have  each 


in  euphonious  sweetness,  is  spoken  in  i  a  system  of  written  characters  peculiar 
the  Ceded  districts,  Kumool,  part  of  '  to  itself :  the  Canarese  letters  are 
the    Nizam's  territory,  and    part  of  I  borrowed  from  the  Telugu. 
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longer  a  matter  of  doubt  It  was  formerly  supposed  that 
they  were  Aryan,  from  the  great  number  of  apparently  Indo- 
Germanic  roots ;  but  it  is  now  known,  from  the  stracture  of 
their  grammar,  that  they  belong  to  the  great  Turanian  or 
Scythic  group  of  tongues.  Mr.  Caldwell  considers  that  the 
Scythian  family  to  which  they  are  most  closely  allied  is  the 
Finnish  or  Ugrian  ;  ^  and  in  this  view  Professor  Max  Mailer 
concurs  with  him.^  The  ancient  Dravidian  religion,  before  tiie 
people  were  converted  to  the  belief  taught  in  the  Ponuias, 
also  favours  Mr.  Caldwell's  view.  If  we  may  judge  horn  the 
creed  which  still  lingers  in  Tinnevelly  and  other  districts,  it 
consisted  in  the  worship  of  evil  spirits  by  means  of  Uoody 
sacrifices  and  frantic  dances,  while  a  Supreme  Being  was 
acknowledged  but  not  venerated,  and  there  was  no  trace  of 
worship  of  the  elements.  In  these  respects  it  closely  re- 
sembled  the  Shamanism  of  the  Scythic  races  of  High  Asia. 

It  is  tolerably  certain  that  the  Dravidian  races  had  attained 
to  some  degree  of  civilization  before  the  Aryans  appeared  in 
their  country,  and,  with  a  system  of  castes,  introduced  the 
worship  of  Vishnu  and  Siva.  One  evidence  of  the  ancient 
civilization  of  the  Dravidians  is  that  they  possessed  a  system 
of  numerals  up  to  1000,  essentially  the  same  in  all  the  four 
languages;  though  in  counting  above  1000  tliey  make  oae 
of  Sanscrit  numerals.  From  the  existence  of  these  natirt; 
numerals  among  the  Dravidian  nations,  Mr.  Crawford  draws 
the  inference  that  these  people  must  have  attained  a  con- 
sidemblo  measure  of  civilization  before  they  adopted  the 
Hinduism  of  the  north,  and  hence  stood  in  no  need  of  foreign 
numerals.* 


-  Culdwell'a  Comparative  Dravidian  which  the  human  mind  is  capikhlc  of 

Gramtmir.     Preface,  p.  v.  fonning.     Rco  a  paper  read  before  tlw 

*  Lochms  on   the  Srivnce  of   Lan-  Kthiiological    Society    in   Feb.   18K2, 
ijnmjf,  p.  341.  (hi   thf   numerals   a$   cridenne  of  tk^ 

*  A(hun  Smith   wiys  that  numcnild  pnnirisif  >>/  civil izaiiott,  by  BIr.  Crmw- 
arc   umoiig    the   motft  ahutruct   ideas  ford. 


Chap.  XXV.    BRAHMIN  COLONISTS  IN  SOUTHERN  INDIA.    411 

From  the  time  of  Bama,  who  appears  to  have  been  assisted 
in  his  invasion  of  Lanka  (Ceylon)  by  a  Dravidian  chief,  now 
deified  as  the  monkey  God  Hanuman,  the  influence  of 
EUnduism  rapidly  increased,  and  caste  prejudices  spread  over 
Southern  India.  But  the  annals  are  far  too  obscure,  and  too 
deeply  buried  under  extravagant  fable,  to  enable  us  to  form 
any  idea  of  the  time  and  manner  of  the  complete  inoculation 
of  the  Dravidian  races  with  Brahminical  legends,  caste  ob- 
servances, and  Hindu  religious  ideas.  It  is  clear,  however, 
that  '*  to  the  early  Brahminical  colonists  the  Dravidians  are 
indebted  for  the  higher  arts  of  life,  and  the  first  elements  of 
literary  culture."* 

The  Brahmins  came  ^to  Southern  India  not  as  conquerors, 
but  as  peaceful  settlei^  and  instructors ;  and  their  influence 
was  obtained  through  their  superior  civilization  and  learning. 
They  gave  the  name  of  Sudra  to  all  the  upper  and  middle 
classes  of  native  Dravidians,  while  the  servile  classes  were 
not,  as  in  Hindustan,  called  Sudras,  but  Fariars.  Thus,  while 
in  the  north  a  Sudra  is  a  low-caste  man,  in  the  south  he 
ranks  next  to  a  Brahmin. 

It  is  said  that,  after  the  avatur  of  Bama,  pilgrims  came 
in  great  numbers  to  visit  the  scenes  of  his  triumphs,  and, 
settling  in  the  country,  cleared  land  for  cultivation,  and  laid 
the  foundations  of  future  principalities.  One  of  these  settlers 
was  a  man  named  Pandya,  of  the  Yellaler  or  agricultural 
caste,  who  established  himself  in  the  south  ;  and  his  descen- 
dant Eula  Sekhara,  son  of  Sampanna  Pandya,  was  the  first 
king  of  Madura.  Some  centuries  elapsed,  probably  five, 
before  the  foundation  of  the  city  of  Madura,  during  which 
the  settlers  were  occupied  in  clearing  the  ground,  and  form- 
ing themselves  into  an  organized  state;  and  it  has  been 
conjectured  that  the  building  of  the  capital  was  commenced 


^  Oaldwoll,  p.  2. 
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between  500  and  600  b.c.      Pi^viously  the  kings  of  the 
Pandyan  dynasty  resided  at  a  place  called  EurkhL* 

Another  tradition  states  that  a  merchant  lost  his  way  in 
the  forests,  and  discovered  an  ancient  temple  dedicated  to 
Siva  and  his  wife  Durga,  which  had  been  erected  by  the 
God  Indra.  The  merchant  was  directed  by  the  Grod  to 
announce  to  the  Pandyan  king^  named  Eola  Sekhara,  that  it 
was  the  will  of  Siva  that  a  city  should  be  erected  on  the  spot 
Kula  Sekhara,  therefore,  cleared  the  forest,  rebuilt  the  tem- 
ple, and  founded  a  city.  On  the  completion  of  the  woric  t 
shower  of  nectareal  dew  fell  from  heaven,  spreading  a  sweet 
film  on  the  ground,  and  hence  the  name  of  Madura  (sweet).^ 

The  wife  of  Siva  became  incarnate  as  the  daughter  and 
successor  of  this  prince,  under  the  name  of  Minakshi ;  and 
Siva  himself  as  Sundara,  or  the  handsome,  was  her  mortftl 
husband.  Thus  the  Pandyan  kings,  like  many  of  the  dynas- 
ties of  ancient  Greece,  placed  their  gods  at  the  head  of  their 
genealogical  tree.  The  immigration  of  a  colony  of  Ar}'an 
Brahmins  from  Magadha  into  the  Madura  country,  and  the 
commencement  of  Tamil  civilization  and  literature,  have 
been  placed,  by  Mr.  Caldwell  and  others,  in  about  the 
seventh  century  b.c. 

At  the  Christian  asra  the  kings  of  Madu^  were  very 
powerful,  and  had  extended  their  dominions  over  the  whole 
of  the  peninsula.  They  sent  two  embassies  to  Rome — ^the 
first  in  the  eighteenth  year  after  the  death  of  Julius  Ccesar, 
which  found  the  Emperor  Augustus  at  Tarragona ;  and  the 
second  six  years  later,  when  he  was  at  Samos.*  Subsequently 
the  kingdom  was  reduced  in  size  by  the  independence  of 


*  KoOci  of  the  Periplus  ;  perhape  taa  and  Tiberius,  with  Ctetarea  marked 
KWcfiar,  on  the  Coromandel  coast,  ,  on  them,  the  place  where  they  were 
opposite  Rameswamm.  struck.    Buchanan's  Tracds,  ii.  p.  318. 

'  In  Sanscrit.  i      One  coin,  a  Ronmn  aureus,  has  been 

*  In  1802  a  ]>ot  of  Roman  coins  :  found  in  a  cairn  on  the  NeiJgherry 
was  dug  up  near  Dhantptinim,  in  ;  hills. — Captain  II.  Congreve's  Anti- 
Coimbatorc,  of  tlic  Emperors  Angus-  I  quities  of  tht  Neilgherry  HiO*. 
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Malabar,  the  rise  of  Chira  in  the  west,  of  die  state  of  Chola 
in  the  east>  and  of  Bamnad  in  the  south.*  A  long  list  of 
kings  is  mentioned  in  the  native  annals,  with  numerous  wars, 
first  against  the  Badhists,  and  afterwards  with  the  Bajahs  of 
Chola  and  Hamnad. 

The  most  floorishing  period  of  Madura  histoiy  appears  to 
have  been  during  the  reigns  of  Yamsa  Sekhara  and  his  son 
Yamsa  Churamani,  in  about  200  a.d.  They  erected  grand 
temples  and  palaces,  and  the  more  ancient  and  massive  parts 
of  edifices  still  in  existence  probably  date  from  their  reigns. 
A  coU^e,  called  SangattoTy  was  founded  at  Madura,  at  this 
time,  for  the  cultivation  of  the  Tamil  language  and  litera- 
ture." Hie  first  stimulus  was  given  to  this  movement  by  the 
fiunous  BiM  or  sage,  Aghastya,  the  leader  of  a  colony  of 
Brahmins,  whose  migration  to  the  south  is  mentioned  in  the 
Bamayana.  He  was  a  chief  agent  in  difiusing  the  worship  of 
Siva  in  the  Deccan;  and  it  is  supposed  that  there  was  a 
second  man  of  learning  of  the  same  name  in  the  eighth  or 
ninth  century.  Aghastya  is  said  to  have  been  the  ofispring 
of  two  gods,  Mithra  and  Varuna,  and  he  received  the  Brah- 
minical  string  firom  seven  holy  prophets.  He  became  a 
most  wonderful  and  enlightened  personage,  and  composed 
works  on  medicine,  moral  and  natural  philosophy,  and  botany, 
in  high  Tamil  verse,  called  Tellacanum,  greatly  improving 
and  refining  his  adopted  language.     Aghastya's  memory  is 


*  The  aatbor  of  the  Periplus  of  the 
Eiythrsao  Sea  mentions  Nelcynda 
(Neliceraml  Paralia  (Malabar),  and 
Gomari  (Cape  Comorin),  as  under 
King  Pandion  ( Begio  Pandionis)  ; 
and  Dr.  Vincent  thinks  that  the  Pand- 
▼an  Kings  of  Madura  lost  Malabar 
between  the  time  of  the  author  of  the 
Periplus  and  that  of  Ptolemy ;  because 
the  latter  does  not  allude  to  Pandion 
until  Cape  Comorin  is  passed.  Chira 
is  the  modem  Coimbatore,  and  the 
capital    of  the   Chira   state  was    at 


Caroor.  The  state  of  Chola  is  the 
modem  Tanjore.  The  word  Pandya 
is  probably  of  Sanscrit  origin,  but  the 
masculine  termination  of  on  is  Tamil. 
10  mJq  Tamil  few  Brahmins  have 
written  anything  worthy  of  preserva- 
tion :  but  the  language  has  been  oulti- 
yated  and  deyeloned  with  immense 
zeal  and  success  by  native  Sudras." 
—CatdweO,  p.  33.  Tamil  literature, 
now  extant,  dates  from  the  eighth  or 
ninth  century  :  p.  68. 
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deeply  venerated  by  the  Tamil  people,  and  his  healing  spirit 
is  still  believed  to  hover  amongst  the  mountains  of  Coortal- 
lum,  in  Tinnevelly ;  ^  where  he  is  worshipped  as  Ag<M4n€ara, 
or  the  star  Canopns. 

From  the  ninth  to  the  tenth  centuries  the  Jain  religioo 
predominated  in  Madura.  The  Jains  were  animated  by  t 
national  and  anti-Brahminical  feeling,  and  it  is  chiefly  to  them 
that  Tamil  is  indebted  for  its  high  culture  and  independence 
of  Sanscrit  They  were  expelled  in  the  reign  of  Sundan 
Pandya,  -at  about  the  time  when  Marco  Polo  visited  India. 
The  Mohammedans  first  made  an  inroad  into  the  Deccan  in 
tke  reign  of  Allarud-deen  of  Delhi  in  1293,  they  crossed  the 
Eistna  in  1310,  and  advanced  as  far  as  Bameswara  in  1374. 

Affcer  reigning  for  many  centuries  the  Pandyan  dynasty 
became  tributary  to  the  poweifid  Brahminical  kingdom  of  Bi- 
jayanuggur  in  Mysore,  in  about  1380  a.d.  A  list  of  more  than 
seventy  kings  is  given  in  the  annals.^  But  in  the  fifteenth 
century  an  officer  of  the  Bijayanuggur  Rajah,  named  Nagama 
Naik,  was  installed  as  feudatcHj  King  of  Madura,  and  founded 
the  Naik  dynasty.  He  procured  the  cession  of  Trichinopoly 
from  the  Chola  Rajah,  and  his  son  Viswanath  Naik  distributed 
the  district  of  Tinnevelly  amongst  his  adherents  of  the  Totia 
caste,  the  ancestors  of  the  Poligars  of  Tinnevelly.  His  descend- 
ant Tirumalla  Naik,  who  succeeded  in  1623  A.D.,  had  a  long 
and  flourishing  reign,  and  public  edifices  still  furnish  splendid 
proofs  of  his  wealth  and  magnificence.  He  died  in  1657  A.D. ; 
and  the  Naik  dynasty,  which  came  to  an  end  in  1730  a.d.,^  was 
followed  by  obscure  feudatories  of  the  Nawabs  of  the  Camatic, 
who  eventually  made  way  for  British  rule. 


1  Dr.  Ainslie,  in  liis  Materia  Me-  nalg,  by  H.  H.  Wileon:  from  MS. 
dint,  gives  a  lint  of  twenty  works  by  '  collcctionB  of  the  late  Colonc*!  Mac- 
Aghastya,  cliiefly  on  mc<lical  bubjects,  '  keiizie. 

Bomo  of  them  tmnsIatiHl  from  Kjinscrit.        '  Tanjore  was  wiied  by  the  Mah« 

2  For  a  list  of  kings  of  Madura,  of  rattas  in  1675.  The  limt  Naik  sot^ 
the  Pandyan  an<l  Naik  dynasties,  see  roign  of  Madura  was  instidled  m  • 
a  ixiiMT  in  the  Asiatic  Hociety's  Jour-    tribntar>'  of  the  Nawab  of  the  Carnfttir. 
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I  went  early  one  morning,  with  Mr.  Levinge  the  Collector, 
to  visit  the  great  pagoda  of  Madura,  some  of  the  oldest  parts 
of  which  date  from  the  reigns  of  Pandyan  kings  in  the  eighth 
century.  It  covers  twenty  acres  of  ground,  and  is  surrounded 
by  a  high  stone  wall  painted  in  red  and  white  stripes,  the 
Hindoo  holy  colours.  The  walls  form  a  perfect  square,  and 
in  the  centre  of  each  side  there  is  a  lofty  gopuram  or  tower. 
These  towers  are  broad,  solid,  and  very  lofty  masses  of 
brick,  in  the  form  of  a  truncated  pyramid.  From  the  base 
to  the  summit  they  are  one  mass  of  sculptured  figures,  repre- 
senting all  the  gods  in  Hindu  mythology,  rising  tier  above 
tier  to  the  summit,  and  decreasing  in  size  with  the  height. 
Each  end  of  the  top  of  the  g&puram  is  ornamented  by  a  fan- 
shaped  structure  of  brick-work,  representing  the  hood  of  a 
cobra.  We  entered  the  pagoda  by  a  gateway  in  the  left 
comer  of  the  wall  facing  the  great  chouUry  built  by  Tirumalla 
Naik.  Here  the  warden  of  the  pagoda  was  waiting  for  us,  who 
had  arrived  just  before  in  his  palkee.  He  is  of  Sudra  caste,  a 
man  advanced  in  years,  and  of  much  reputed  holiness ;  and 
he  received  us  in  a  state  of  nudity,  with  the  exception  of  a 
yellow  gauze  scarf,  his  belly,  chest,  and  forehead  being 
smeared  with  holy  ashes.  A  crowd  of  Brahmins  accom- 
panied us. 

A  long  corridor  leads  from  the  entrance  to  the  cloister, 
with  a  roof  supported  by  stone  pillars^  between  which  ele- 
phants were  stationed,  gaudily  painted  and  caparisoned.  The 
cloister  is  the  finest  part  of  the  interior  of  the  pctgoda.  The 
walls  are  covered  with  paintings  representing  ther  marvellous 
adventures  of  Krishna,  and  the  pillars  supporting  the  roof  of 
the  galleries  are  roughly  carved.  The  central  space  is  occu- 
pied by  "  the  tank  of  the  golden  lotus,"  with  very  dirty  green 
water,  and  stone  steps  leading  down  from  the  cloister,  llie 
view  from  one  corner  of  this  tank  is  very  striking ;  with 
green  stagnant  water  as  a  foreground,  rows  of  fantastically- 
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carved  pillars  supporting  the  gallery  on  the  opposite  ode, 
with  the  lofty  gopurarm  in  the  rear,  rising  as  it  were  from  the 
graceful  fronds  of  cocoanut-trees  which  waved  over  the  roof 
of  the  cloisters.  Sacred  monkeys  were  running  about  in  all 
directions  over  the  roofs. 

•  The  Sangattar  or  literary  college  of  Madura  held  its  sittings 
in  this  cloister ;  and  Siva  is  said  to  have  presented  it  with  a 
diamond  bench  which  extended  itself  readily  for  such  persons 
as  were  worthy  to  be  on  a  level  with  the  sages  of  the  San- 
ffottar,  and  excluded  all  who  tried  to  sit  on  it  without  pos- 
sessing the  necessary  qualifications.  In  other  words,  the 
learned  corporation  of  Madura  maintained  a  strict  and-excla- 
sive  monopoly.  One  day  a  man  of  the  Pariar  or  lowest  caste, 
named  Tiruvallavar,  appeared  as  a  candidate,  for  a  seat  on  the 
bench  of  Sangattar  professors.  The  sages  were  indignant  at 
his  presumption,  but,  as  he  was  patronized  by  the  Bajah,  they 
were  obliged  to  give  his  book  a  triaL  It  was  to  find  a  place 
on  the  bench,  which  the  professors  took  care  to  occupy  fully. 
But  the  miraculous  bench  extended  itself  to  receive  the  book, 
which  expanded  and  thrust  all  the  sages  ofi*  into  "  the  tank 
of  the  golden  lotus,"  and  the  Sangattar  was  abolished.  This 
took  place  in  about  the  ninth  century,  and  the  work  of  Tim- 
vallavar,  called  kural,  and  consisting  of  1330  aphorisms,  still 
exists,  and  is  the  oldest  extant  work  in  Tamil  literature. 
Though  rejected  by  the  Sangattar,  on  account  of  the  low 
caste  of  its  author,  it  was  received  by  the  Eajah  and  people  ; 
and  the  college  was  abolished,  or  perhaps  dissolved  itself  from 
mortification  at  this  defeat. 

In  a  corner  of  the  cloister  is  the  entrance  to  one  of  the 
gopurams,  and  we  went  up  to  the  top.  Holding  on  by  the 
cobra's  hood  which  crowns  the  tower,  there  was  an  extensive 
view  of  the  town  of  ]\Iadura  and  surrounding  country,  with 
its  bright  green  rice  cultivation,  groves  of  palmyra-palms, 
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broad  expanses  of  water,  isolated  masses  of  rock,  and  the 
Pulney  hills  in  the  far  distance. 

We  passed  from  the  cloister,  and  walked  round  the  cor- 
ridors which  surround  the  holy  of  holies  containing  the 
SokaUngay  the  sacred  emblem  of  the  God  Siva,  which  no  one 
but  a  Brahmin  can  enter ;  and  the  temple  of  Minakshi,  his 
fish-eyed  wife.  The  pillars  in  these  corridors  are  curiously 
carved  in  the  form  of  dancing-girls,  elephant-headed  Grods, 
Sivas,  and  bulls.  Here  I  was  decorated  with  garlands  of 
flowers  by  the  warden  of  the  temple,  and  I  saw  that  there 
was  a  flower-garden  in  a  small  enclosure  near  the  cloister,  to 
supply  offerings  of  flowers  for  the  ceremonial  worship  in  the 
temple.  In  the  Hindu  religion  bright-coloured  or  fragrant 
flowers  take  a  prominent  place  as  offerings  to  the  gods.  The 
arrows  of  Kama,  the  God  of  Love,  were  tipped  with  five 
flowers  :*  the  asoka  {Jonesia  pinnata),  a  beautiful  flower  diver- 
sified with  orange,  scarlet,  and  bright-yellow  tints,  is  conse- 
crated to  Siva ;  the  lotus-flower,  called  kamata  or  padma,  to 
Vishnu  and  his  wife  Lakshmi ;  a  sweet-scented  jasmine 
(Jasminum  undulatum)  to  Vishnu,  and  Mariama  the  Goddess 
of  Pariars ;  the  superb  crimson  locora  Bandhuca  is  offered  at 
the  shrines  of  Vishnu  and  Siva ;  and  the  Naucka  Cadumbay 
a  stately  tree,  yields  the  holiest  flower  in  India.^ 


*  Namely  the  Michelia  Champcicca, 
a  golden-coloured  flower  with  a  strong 
aromatic  smeU,  also  dedicated  to 
Krishna  ;  the  mango  -  flower  -  called 
amra ;  the  Pavonia  odorata  with  a 
sweet  flower,  called  huUa ;  the  Strychnos 
potatorum;  and  the  Mesua  ferea^  a 
gattiferous  plant,  with  a  flower  white 
outside,  and  yellow  inside  the  tube, 
with  a  smell  like  sweet-briar. 

•  While  on  the  subject  of  sacred 
Hindu  plants,  I  may  also  mention  the 
ioma  juice,  so  often  alluded  to  in  the 
Yedaa,  which  comes  from  a  leafless 
asclepiad  {SarcoUemma  viminale)  with 
white  flowers  in  terminal  umbels, 
which    appear   during  the  rains,   in 


the  Deccan :  the  holy  huga  -  grass 
{Poa  cynoeuroides),  made  into  ropes 
in  the  N.W.  provinces :  the  peepul- 
tree,  the  banyan,  the  neem  {mdta 
Azadyradiia)  ;  the  Cratssva  religiosa^ 
specially  sacred  to  Siva :  the  Nerium 
odorum,  sacred  to  Vishnu  and  Siva : 
the  Csssalpinia  piilclierrimaf  sacred  to 
Siva :  the  Gueitarda  speciosa,  sacred 
to  Siva  and  Vishnu :  the  Origanum 
marjoranum,  a  labiate  plant  sacred  to 
Vishnu  and  Siva:  the  Caryophyllum 
inopliyUum^  sacred  to  Vishnu  and 
Siva :  the  Pandanus  odoratissimus^ 
sacred  to  Vishnu  and  Mariama,  but 
oflensive  to  Siva :  the  Artemm'a 
aitriaka,  sacred  to  Vishnu  and  Siva  : 

2   E 
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In  an  angle  of  one  of  the  corridors  all  the  jewels  of  the 
temple  were  spread  out  on  a  table  for  our  inspection,  and  we 
sat  down  before  them,  by  the  side  of  the  old  warden.  It  wag 
a  truly  magnificent  display  of  wealth ;  and  it  was  impossible 
not  to  feel  that  there  must  be  deep  fedth  and  conviction  in  a 
religion  which  induces  men  to  go  about  naked  and  in  ashes, 
and  to  devote  tens  of  thousands  of  rupees  to  ornament  the 
mystic  emblems  of  their  Gods.  I  particularly  noticed  some 
sapphires  of  extraordinary  size  and  brilliancy ;  the  cover  of 
the  lingam,  a  cylinder  of  pure  gold,  four  feet  high,  encrusted 
with  pearls  and  rubies ;  the  golden  sceptre  of  Siva,  three 
feet  long,  and  one  mass  of  rubies ;  the  golden  shoes  and 
gauntlets  of  Siva  and  Minakshi,  inlaid  with  rubies,  emeralds, 
and  pearls ;  the  head-dress  of  Minakshi  of  gold  Trichinopoly- 
work,  adorned  with  pearls  and  rubies,  with  enormous  emeralds 
hanging  from  it ;  her  playthings,  consisting  of  golden  birds 
overlaid  with  rubies  and  emeralds  ;  and  necklaces  and  brace* 
lets  covered  with  jewels  of  priceless  value.  There  was  also 
a  costly  gold  chain  presented  by  Mr.  Peters,  a  former  Col- 
lector, and  another  which  had  lately  arrived  from  Agra,  in 
an  anonymous  letter  addressed  to  the  pagoda. 

From  this  corridor  I  was  able  to  peep  down  a  dark  passage 
at  the  end  of  which  there  were  some  dim  lights  surromiding 
the  sacred  Soka-linga,  but  I  could  not  distinguish  anything* 
The  warden  told  us  that  it  was  a  piece  of  sohd  rock  cropping 
out  of  the  ground,  and  cut  into  the  shape  of  a  cylinder,  with 
a  rounded  top,  as  the  mysterious  emblem  of  Siva,  the  God  of 
reproduction.  Its  roots  are  said  to  be  in  the  centre  of  the 
earth,  and  to  have  been  there  since  the  creation.  The 
Pandyan  kings,  when  they  were  dying,  were  taken  into  the 


the  Oeimnm  gnnctum  or  (onhu,  a  labiate 
plant  with  a  white  flower,  specially 
Bacrc<l  to  Vishnu  and  Krislina:  and 


the  ChrifarUhemum  Ttuiirum,  a  yelloi 
flower,  sacred  to  Vishnu  and  HiTa. 
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innermost  sanctuary  of  Siva's  temple,  to  expire  and  be  united 
with  their  God.  Parallel  with  this  holy  of  holies  dedicated 
to  the  worship  of  Siva,  in  the  form  of  his  mystic  emblem, 
is  the  temple  of  his  wife  Parvati,  here  better  known  as 
Minakshi,  or  the  fish-eyed. 

We  then  went  into  the  hall  of  the  thousand  pillars,  which 
are  carved  into  the  shape  of  gods  or  dancing-girls,  and 
support  a  flat  stone  roof.  Here  some  nautch-girls  came 
dancing  before  us  in  silk  trousers,  long  tunics,  golden  head- 
dresses, and  rings  on  their  ears,  noses,  and  toes ;  as  we 
walked  down  the  long  vistas  of  pillars.  Their  motions  are 
stiflf  and  without  grace,  like  the  contortions  of  galvanized 
corpses,  and  they  are  generally  very  ugly,  witli  black  teeth. 
I  was  glad  when  they  relieved  us  of  their  disgusting  pre- 
sence, as  we  were  shown  into  a  chamber  near  the  outer  door, 
where  the  horses  and  bulls  used  in  the  great  processions  are 
kept.  These  are  made  of  solid  silver,  ornamented  with 
precious  stones,  and  on  festivals  the  God  and  Goddess  are 
mounted  on  them,  and  carried  round  the  town. 

This  great  pagoda  is  very  richly  endowed,  and  is  one 
of  the  most  famous  in  Southern  India.  It  was  originally,  and 
for  several  centuries,  the  centre  of  Tamil  civilization,  and 
it  is  a  very  characteristic  specimen  of  Hindu  architecture. 
All  originality  and  intellectual  vigour  has  disappeared  from 
amongst  the  Tamil  people,  under  the  blighting  influence  of 
foreign  domination,  but  their  devotional  feeling  appears  to 
have  survived ;  together  with  respect  and  veneration  for  the 
doctrines  and  aphorisms  of  their  classic  sages,  among  the 
more  educated.  Aghastya  stands  at  the  head  of  the  Tamil 
authors,  and  the  following  confession  of  faith,  in  the  Njana^ 
nuru  is  attributed  to  him  : — 


« 


Worship  tbou  the  light  of  the  Universe,  who  is  One : 

Who  made  the  world  in  a  moment,  and  placed  good  men  in  it ; 

Who  afterwards  himself  dawned  upon  the  earth  as  a  Gum  ; 
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Who,  without  wife  or  family,  as  a  hermit  performed  austerities; 
Who,  appointing  loving  sages  to  succeed  him, 
DojMirted  again  into  Heaven : — worship  Him."  • 

We  left  the  pagoda  by  a  corridor  leading  through  one 
of  the  gopurarm  into  the  street,  immediately  in  front  of  the 
great  clioultry  erected  by  Tirumalla  Naik.  It  consists  of  an 
imniouse  hall  of  granite,  300  feet  long  by  80,  supported  by 
upwards  of  a  hundred  pillars  of  the  same  stone,  elaborately 
carved,  and  about  thirty  feet  high.  One  of  them  is  fcnrmed 
of  a  single  block  of  granite.  Figures  of  the  Madura  kings 
of  the  Naik  dynasty  are  carved  on  these  pillars,  amongst 
whom  is  Tirumalla  Naik,  the  founder  of  the  edifice.  One 
curious  group  of  carved  figures  represents  a  tradition  of  the 
old  Tandyan  times.  It  is  related  that  a  rich  farmer,  living 
near  Madura,  had  twelve  sons,  who  passed  their  time  in  the 
(*hact\  A  wild  hog  once  attacked  them,  killed  some,  and 
chastnl  the  rt^st  to  the  vicinity  of  a  sage  engaged  in  medita- 
tion. Tlu>  angry  ascetic  cursed  them,  declaring  tliat,  in 
thoir  futun^  life,  tliey  should  be  hogs  themselves,  •  They  were 
iHJrn  again  as  porkers,  but  Minakslii  took  pity  on  them, 
ortlriattnl  jis  tht^ir  nurse,  and  they  became  men  with  pig's 
htmds,  in  wliich  capacity  they  are  sculptured  on  one  of  the 
pillai*s  of  tht^  choultry.  The  pig-headed  brethren  were 
taught  tht>  arts  and  scioncos,  and  were  eventually  advanced 
ti^  tho  ministerial  administration  of  the  affairs  of  the  Pandvan 
kingiUun,  Tht>  choultry  was  originally  built  as  a  magnifi- 
t*ont  appn^u*h  to  tho  temple,  and  to  receive  the  image  of  the 
(liul  Si\a  for  ton  days  every  year.  It  was  crowded  with 
lHH»|>li\  and  tho  8|>aco8  between  the  pillars  were  occupied  by 
tradoi-s  stalling  silks  and  (*ot ton-cloths,  turbans,  bags  for  betel, 
luul  trinki^ts. 


*  Mr.  C»dilwi>n  iMiwitlera  tliat  theso 
liutM  do  not  uUmlo  to  uiiy  of  the 
uviitiirs  of  tlio    Hindu    Deities,    but 


that  tliey  art'   l>ont)Wcd,  in  8«>me  un- 
explaiined  way,  from  Christianity. 
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Next  to  the  great  pagoda  and  the  choultry,  the  most 
interesting  architectural  remains  of  the  former  grandeur 
of  Madura  are  the  ruins  of  the  palace  of  Tinimalla  Naik. 
They  consist  of  a  large  quadrangular  court,  now  roofless,'  but 
apparently  once  covered  over,  with  side  aisles  supported 
by  massive  stone  pillars,  rendered  almost  double  their  ori- 
ginal size  by  a  thick  coating  of  chunamy  or  lime  made  with 
pounded  sea-shells,  which  takes  a  very  fine  polish,  like 
marble.  These  columns  are  exceedingly  handsome,  and 
their  capitab  bear  evidence  of  Italian  design."  They  are  in 
double  rows,  and  the  roof  of  the  aisles  is  most  elaborately 
carved  with  mythological  figures,  originally  painted  in  bright 
colours.  Numerous  green  paroquets  were  screaming  and 
flying  about  near  the  roof.  At  the  end  of  this  splendid 
court,  opposite  the  street  entrance,  there  is  a  broad  flight 
of  steps  leading  up  to  an  inner  hall,  where  columns  of  the 
same  massive  character  support  a  richly  carved  roof.  The 
whole  building  has  an  exceedingly  imposing  efiect,  and  in 
the  sombre  melancholy  of  its  decay  it  gives  a  grand  idea 
of  the  former  civilization  of  the  Tamil  people ;  but  as  the 
English  Judge  now  holds  his  court  in  a  portion  of  the  ruins, 
we  must  not  say,  witli  the  Persian  poet, — 

"  The  spider  now  weaves  its  web  in  the  |xilacc  of  Caesar, 
The  owl  stands  sentinel  on  the  watch-tower  of  Afrasiab." 

Tirumalla  Naik  also  constructed  a  great  tank,  about  a 
mile  outside  the  town,  said  to  be  the  finest  in  Southern  India. 
It  is  an  exact  square,  with  sides  300  yards  long  faced  with 
granite,  and  flights  of  steps  down  to  the  water,  at  intervals. 


^  In  Fergusson  8  ArdiiUidure^  I  p.  |  reign  of  Tirumalla  Naik.  It  was 
10.\  the  liall  in  rcpresentt'd  with  an  !  founded  by  Robert  do  Nobilibua,  a 
urohi'<l  roof,  in  a  sketch  from  Dauiell's  ncplu^w  of  Cardinal  BcUarmiii,  und  the 
VieicB  of  UhuloUan.  |  miikiiionaries  wore  the  sacred  thread. 


*  There  was  a  Portuguese  Jesuit 
niisHion,  with  t^'o  Christian  churches, 
offtablished    at   Madura    during   the 
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In  the  centre  there  is  a  square  island,  rising  in  broad  flights 
of  steps  from  the  water,  and  covered  with  a  grove  of  trees, 
above  which  rises  the  tall  tower  of  a  pagoda. 

The  town  of  Aladura,  situated  on  the  banks  of  the  river 
Vaigay,  contains  about  50,000  inhabitants.  It  is  by  far  the 
cleanest  and  best  built  city  that  I  saw  in'  India,  with  fine 
broad  streets,  and  houses  with  tiled  roofs  extending  (qt  beyond 
the  walls,  so  as  to  form  verandahs  supported  by  poles.  Here 
and  there  a  house  with  an  upper  story,  belonging  to  some 
wealthy  citizen,  rose  above  the  rest ;  and  in  the  bazars  there 
was  a  strong  sickly  smell  of  spices.  Aladura  is  indebted,  fcr 
its  superiority  over  other  Indian  towns,  to  Mr.  Blackburn,  a 
former  Collector,  and  the  inhabitants  have  erected  a  lamp  on 
a  tall  pedestal  to  his  memory. 

On  the  day  of  my  visit  to  the  pagoda,  the  streets  weiv 
densely  crowded,  the  women  were  decked  out  in  all  their 
finery,  and  those  of  the  Brahmin  caste  had  their  faces 
hideously  stained  with  saffiron.  It  was  a  festival  in  honour  of 
some  cow  or  other,  who  had  been  turned  into  a  rock,  through 
the  excess  of  her  love  for  Nandi^  the  bull  on  which  the  God 
Siva  rides.  The  religious  feelings  of  the  jK*ople  are  dis{)Iayed 
in  these  festivals,  and  whether  they  Morship  and  venerate 
the  stone  or  wooden  image,  or  the  attributes  of  God-like 
virtue  and  wisdom  which  the  emblems  connected  with  the 
image  are  intended  to  reprc^sent,  my  observations  led  me 
to  believe  that,  in  all  classes,  there  was  a  dis])lay  of  most 
undoubted  sincerity.  In  connection  with  tlieir  religions 
observances,  the  people  of  Southern  India  feel  very  strongly 
on  the  subject  of  caste  distinctions.  The  Bmhmins  are  fair 
skinned,  of  Aryan  descent,  and  comparatively  strangers, 
having  been  barely  a  thousand  years  in  the  country .•     Next 


•'  Tlio  BnilmiinH  of  coiii*8(>  are  of 
mixed  1»1(hm1,  tlin>u^h  iiitereouree  with 
Tumil  woniun.    CliiMron  iiro  tliereforo 


Sndnuj,  ami  art'  not  BnihiniiL^  until 
\\\vy  are  iiivetfte<l  with  Uie  feacrt^ 
thread. 
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come  the  SvdraSy  who  represent  the  upper  classes  of  the 
Tamil  race.  The  Vellaler  or  agricultural  caste  comes  next, 
and  then  the  Maravar  and  Kallary  or  robber  castes.  The 
Prince  of  Kamnad,  who  is  hereditary  guardian  of  Eama's 
bridge,  belongs  to  the  Maravars,  and  the  Bajah  of  Tondiman 
to  the  Kallars.  Below  the  robber  castes  are  the  ShomarB  or 
toddy-drawers,  who  are  free  and  proprietors  of  land ;  then 
the  Pariar%  *®  and  chucklers  or  slaves ;  then  the  Korawar%  or 
vagrant  basket-makers,  and  last  of  all  the  shoemakers  and 
low-caste  washermen. 

The  higher  castes  had  recently  been  outraged  by  the 
Shanars  having  been  allowed  to  go  in  procession  along  the 
road,  on  the  occasion  of  a  marriage  at  Arpucate,  a  populous 
mercantile  town  in  the  Madura  district.  This  was  done  in 
defiance  of  all  ancient  customs  and  usages  connected  with 
caste,  which  are  clearly  defined  and  acknowledged  by  all 
classes  of  Hindus.  The  high-caste  people  defend  their  feel- 
ing of  exclusiveness  by  urging  that  the  Shanars  and  Pariars 
are  guilty  of  one  or  other  of  the  five  great  sins,  namely, 
killing  the  sacred  cow,  theft,  drunkenness,  adultery,  and 
lying :  for  that  the  Shanars  draw  toddy,  and  the  Pariars  eat 
meat.  They  claim  for  immemorial  custom  the  same  authority 
that  is  given  in  England  to  common  law,  and  declare  that 
the  Shanars  never  had  the  right  of  parading  the  streets  in 
procession,  with  music  and  flags.  In  considering  this  ques- 
tion it  should  not  be  forgotten  that  the  Shanars  and  other 
low  castes  will  no  more  allow  a  man  of  still  lower  caste  to 
overstep  his  privileges  by  one  hair's  breadth  than  will  a 
Sudra  or  a  Brahmin.  Even  the  Pariars  are  a  well-defined, 
distinct,  and  ancient  caste,  jealous  of  the  encroachments  of 
the  castes  both  above  and  below  them:  they  have  strong 
caste  feelings,  and  treat  the  caste  of  shoemakers  with  con- 


^  From  Parei^  a  drum,  as  they  act  as  drommcrs  at  funerals. 
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tempt.^  Thus,  if  the  Shanars  and  Pariars  insist  upon  their 
own  caste  privileges,  it  is  difficult  to  see  why  they  should 
be  permitted  to  infringe  upon  those  of  the  castes  aboye 
them;  and  it  would  seem  that  a  feeling  of  content  and 
satisfaction  with  our  rule  would  be  best  promoted  by  ensur- 
ing to  all  classes  of  the  community  the  exclusive  enjoyment 
of  their  own  peculiar  usages  and  privfleges. 

Caste  is  one  among  many  instances  of  the  peculiar  exagge* 
rations  in  which  the  Hindu  mind  loves  to  indulge.  The  social 
distinctions  which  prevail  in  other  countries  are  represented 
in  India  by  this  institution,  in  which  those  distinctions  are,  not 
altogether  illogically,  carried  to  an  extreme  point  Caste  may 
be  modified  and  rendered  less  harsh  in  its  general  outline ; 
but  it  will  never  cease  to  exist.  The  Protestant  missionaries, 
of  course,  declare  war  to  the  knife  against  it,  as  a  system  uf 
falsehood  and  deceit,  and  an  absurdity  contrary  both  to  reason 
and  revelation.  This  may  be  true,  as  well  as  that  Brahmins 
get  drunk,  and  eat  asafcetida^K^akes  in  which  buffalo  flesh 
forms  an  ingredient,  without  losing  their  caste ;  but  missionary 
denunciations  of  caste  absurdity,  and  exposures  of  Brah- 
minical  irregularities,  are  not  likely  to  make  the  slightest 
impression  on  the  minds  of  a  people  with  whom  caste  dis- 
tinctions are  hallowed  by  immemorial  usage,  and  bound  up 
in  every  act  of  their  lives.  The  favourite  missionary  receipt 
is,  therefore,  to  deprive  Brahmins  of  their  Unam  or  rent-free 
lands,  to  induce  Government  entirely  to  disavow  caste,  to 
put  an  end  to  all  caste  distinctions  in  jails,  and  to  raise  the 
Pariars  and  Chucklers  from  their  degradation.'  A  very 
summary  plan  no  doubt,  but  as  impracticable  as  it  would  be 
impolitic  and  unjust. 

After  a  most  delightful  visit  at  Madura,  I   started  for 


*  Cii\i\w(iiV(i  ComparcUive  Dravidian  \      •  Proretdimjso/tfieSimthTmlmMit' 
(rramnuir^  Appendix,  p.  491.  |  tioiuiry  Con/treitce^  1858,  p.  28^{. 
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Trichinopoly  late  one  night,  and  found  the  road  so  execrable 
in  some  places,  that  it  was  necessary  to  go  ofiF  into  the  fields, 
and  make  a  long  circuit.  The  country  between  Madura 
and  Trichinopoly  is  chiefly  cultivated  with  dry  grain,  but 
there  are  occasional  patches  of  rice.  Eanges  of  rocky 
hills  intersect  the  plain,  covered  with  underwood  and  low 
trees,  which  the  natives  are  allowed  to  use  for  firewood, 
but,  when  they  carry  it  off  for  sale,  in  cart-loads,  there  is 
a  small  duty.  I  walked  most  of  the  distance  under  the  shade 
of  the  peepul  and  banyan-trees  which  line  the  road,  and 
reached  Trichinopoly  after  a  journey  of  a  day  and  two 
nights. 

Trichinopoly  is  a  large  military  station,  and  the  European 
houses,  therefore,  are  very  numerous,  and  occupy  a  consider- 
able space,  as  they  are  generally  surrounded  by  large  parks 
or  compounds.  A  bridge  over  a  small  tributary  of  the 
Cauvery  leads  to  the  bazar  and  native  town  ;  and  the  view 
from  the  bridge  is  very  pretty,  with  cocoanut-trees  and  bushes 
coming  down  to  the  water's  edge,  and  houses  embosomed  in 
trees,  whence  flights  of  steps  lead  down  into  the  water.  Be- 
yond the  bridge  there  is  a  picturesque  mosque  of  wliite  stone, 
and  the  bazar,  a  long  street  leading  to  the  principal  part  of 
the  town,  in  the  centre  of  which  the  famous  rock  of  Trichino- 
poly rises  up  abruptly.  Brahmins  and  other  traders  were 
sitting  in  their  shops,  before  piles  of  earthenware  and  copper 
chatties,  cotton  cloths,  and  numerous  kinds  of  grains  and 
pulses  in  baskets.  The  rock  is  a  mass  of  granite,  400  feet 
high,  crowned  by  a  small  Hindu  temple ;  the  ascent  is  cut  in 
steps  out  of  the  solid  rock,  and  from  the  summit  there  is  a 
most  extensive  view,  including  the  city,  the  fine  bridges  over 
the  Coleroon  and  Cauvery,  the  gopurams  of  the  great  pagoda 
of  Seringam  on  an  island  in  the  river,  and  a  vast  expanse  of 
rice  cultivation  and  palm-groves,  with  Tanjore  on  the  distant 
horizon.     The  native  town  contains  several  large  handsome 
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houses  belonging  to  Mohammedans,  and  the  rains  of  the 
palace  of  the  Nawabs  of  the  Carnatic. 

Through  the  kindness  of  Mr.  McDonnell,  the  Collector^  I 
was  enabled  to  pass  a  very  interesting  day  at  the  Upper 
Coleroon  anicut.  Passing  the  base  of  the  rock  of  TrichinopolT, 
and  following  the  main  street  of  the  native  town,  the  banks 
of  the  river  Cauvery  are  reached,  where  there  are  rows  of 
stone  temples  and  houses  with  open  corridors,  whence  flights 
of  steps  lead  down  into  the  water.  Near  the  river  there  ii 
a  tank  filled  with  red  and  white  lotus-flowers.  A  handsome 
stone  bridge  spans  the  Cauvery,  and  another  of  equal  length 
crosses  the  Coleroon,  about  a  mile  further  on.  The  two 
rivers  form  an  island,  and  unite  a  few  miles  lower  down ;  and 
the  upper  anicut  is  about  fourteen  miles  up  the  river,  where 
Mr.  McDonnell  had  a  comfortable  bungalow  on  the  banksi 
shaded  by  lofty  trees. 

The  Upper  Coleroon  anicut  or  weir  is  constructed  at  the 
west  end  of  the  island  of  Seringam,  which  is  formed  by  the 
separation  of  the  Cauvery  into  two  branches,  namely  the 
Coleroon  on  the  north,  and  the  Cauvery  on  the  sontlu  For- 
merly the  bed  of  the  Coleroon  was  continually  deepeniufr, 
while  that  of  the  Cauvery  was  rising,  so  that  there  was  much 
difficulty  in  obtaining  a  sufficient  supply  of  water  for  the 
irrigation  of  the  rice-fields  of  Tanjore.  The  upper  anicut, 
commenced  by  Colonel  Cotton  in  1836,  and  finished  in  1850, 
completely  answered  the  purpose  of  deepening  the  bed  of  the 
Cauvery,  so  much  so  tliat  another  weir  was  made  across  that 
river,  sixty  miles  lower  down ;  and  by  means  of  the  second 
weir,  made  in  1845,  and  the  mider  sluices  in  the  upper  one, 
the  water  is  now  efiectually  kept  under  command.^  The  upper 
anicuty  wliich  1  visited,  is  broken  into  three  parts  by  two 
small  islands.     The  south  part  is  1^82  yards  long,  the  centre 


•''  IhparU  connected  tciih  the  duiii's  I  rregufeury,  Ibh'u  \o\.  ii.,  p.  1U8.     i/r- 
o/  the  CorpB  of  EntjinteTB  of  the  Madras  \  port  of  Caj4am  lidl,  p.  117. 
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350,  and  the  north  122,  the  whole  length,  indading  the 
islands,  being  874,  and  without  them  754  yards.  The  weir  is 
a  plain  brick  wall,  plastered  with  chunam,  six  feet  thick,  and 
seven  feet  high,  the  top  being  lined  with  masonry.  It  is 
defended  from  the  overfall  by  masses  of  rough  stone ;  and 
there  are  twenty-four  sluices,  which  prevent  accumulations  of 
sand  from  forming  above  the  anicuL  The  sluices  are  con- 
nected by  a  narrow  bridge  of  sixty-two  arches,  to  secure 
access  to  them  during  floods,  and  it  also  serves  as  a  means  of 
communication  between  the  banks  for  foot  passengers.  The 
cost  of  the  work,  and  of  repairs  between  1836  and  1850,  was 
two  lacs  of  rupees,  and  it  assists  the  irrigation  of  600,000 
acres,  yielding  a  revenue  of  400,000Z.,  or  equal  to  two-thirds 
of  that  of  the  whole  island  of  Ceylon. 

By  means  of  these  cmicuU  the  fertile  province  of  Tanjore  is 
converted  into  one  vast  rice-field,*  and  the  portion  of  Trichino- 
poly  below  the  upper  weir  is  equally  rich.  The  country  to 
the  north  of  the  road  between  the  anicut  and  the  town  of 
Trichinopoly  was  a  wide  expanse  of  bright  green  rice  culti- 
vation, stretching  to  the  horizon.  In  Southern  India  there 
are  two  annual  crops  of  rice,  called  the  caar  and  the  soambah 
or  peshanum  crops.     The  former  is  reaped  in  October  and  is 


^  There  was  fonnerly  a  peculiar  |  while  the  latter  was  relieved  from 
system  of  collecting  land  revenno  i  loss  when  prices  were  much  depressed, 
prevalent  in  Tanjore  and  part  of  —Mill's  India  in  1858,  p.  119. 
Tinnevelly,  called  Oolungoo^  by  which  This  Oolnngoo  system  was  intro- 
the  Government  demand  was  depen-  i  duceil  into  Tanjore  in  1825.  It  was 
dent  on  the  cmrent  price  of  groin.  A  '  found  that  the  system  was  fertile  in 
standard  grain  assessment  was  fixed  '■  fraud  and  corruption,  especially  in 
on  each  village,  and  also  a  standard  connection  with  the  determination  of 
rate  accordii^  to  which  the  grain  the  annual  price,  and  with  claims  for 
demand  was '  to  be  commuted  into  alleged  deficiency  of  produce.  In 
money ;  but  if  prices  rose  more  than  |  July,  1859,  the  Government  resolved 
10  per  cent,  above  the  standard  com-  '  to  al>olish  the  Oolungoo  system,  and 
mutation  rate,  or  fell  more  than  5  per  >  to  substitute  a  fixed  money  demand^ 
cent,  below  it,  the  Government,  and  similar  to  that  which  prevails  iu  all 
not  the  cultivator,  was  to  receive  the  \  other  districts.  By  1860  this  change 
profit  and  to  l>ear  the  loss.  The  '  had  been  completed,  both  in  Tanjore 
advantage  of  the  system  was  that  the  !  and  Tinnevelly. — Principal  Meamrcs 
Govcnunent  participated  in  the  Ix^nefit  oj  Sir  Charles  Trevdyan's  Administra" 
of  high  prices  with    the  cultivator,  '  tion  ai  Madras  {Madras,  1800),  p.  55. 
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studded  with  palm-groves  on  our  right,  the  tall  towers  of 
Seringam*  appeared  rising  above  the  trees  which  border  the 
waters  of  the  Cauvery ;  and  near  the  town  there  are  large 
plantain-groves.  In  leaving  Triehinopoly  on  the  road  to  the 
Neilgherries  it  is  necessary  to  cross  a  small  affluent  of  the 
Cauvery  in  ferry-boats.  Those  for  foot-passengers  are  of 
wicker  covered  with  hides,  and  perfectly  round,  like  those 
which  are  described  by  Herodotus,  and  are  still  used  on  the 
Tigris  and  Euphrates.  After  jolting  all  night  through  end- 
less groves  of  banyan  and  peepul  trees,  I  reached  Caroor,*  the 
ancient  capital  of  the  Chira  Rajahs,  the  following  morning. 
The  Chira  state,  in  the  days  of  its  prosperity,  extended  over 
Coimbatore,  and  part  of  Mysore  and  Malabar.  Caroor  is  a 
town  of  some  size,  in  the  middle  of  a  plain,  through  which 
flows  the  river  Amaravati,  a  tributary  of  the  Cauvery.  Mr. 
Roberts,  the  Sub-Collector,  was  living  in  a  curious  upper 
story,  on  the  top  of  a  pagoda,  the  entrance  to  which  leads 
under  a  tall  brick  gopuranty  86  feet  high,  64  feet  long  at  the 
base,  and  52  feet  broad,  sculptured  with  images  exactly  on 
the  pattern  of  those  at  Madura.  The  country  between  Caroor 
and  the  foot  of  the  Neilgherries  is  flat  and  iminteresting, 
chiefly  cultivated  with  cholum,  cumboo,  cotton,  and  a  few 
pulses,  with  rice  in  some  places.  The  road  is  execrable,  and 
generally  lined  with  banyan-trees,  which,  though  affording 
pleasant  shade,  are  ungainly  and  ugly,  owing  to  the  numerous 
bunches  of  dusty-looking  roots,  which  hang  in  all  directions 
from  the  branches.  On  arriving  at  Matepoliem  I  found  a 
pony  waiting,  and,  riding  up  the  Coonoor  ghaut,  returned  to 
Ootacamund.  Half-way  up  the  ghaut,  at  a  place  called  Bur- 
lear,  Mr.  Thomas,  the  Collector  of  Coimbatore,  has  a  small 
but  interesting  garden,  containing  all  kinds  of  spices,  cacao, 
coffee  and  tea  plants,  besides  oranges,  lemons,  and  citrons. 


*  The  largest  temple  in  Southern  I      *  From  Kar^  black,  and  ur  a  town, 
India,  next  to  that  of  Madura.  in  Tamil. 
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During  my  tour  through  the  principal  Tamfl  districts  I 
was  chiefly  strack  with  the  evidences,  furnished  by  the 
pagodas  of  Madura  and  Seringam,  and  the  works  of  Timniallt 
Naik,  of  the  great  surplus  revenue  wliich  was  once  derived 
from  the  land.  By  the  execution  of  additional  public  works, 
the  improvement  of  means  of  commimication,  and  judieioiis 
reductions  of  the  land-tax,  which  will  induce  the  ryots  to  bring 
more  waste  land  under  cultivation,  much  has  been  effected,  bat 
much  still  remains  to  be  done,  before  the  country  attains  the 
same  degree  of  prosperity  which  it  appears  to  have  enjoyed 
in  the  best  days  of  the  Pandyan  and  Naik  dynasties.  Tanjore 
has  probably  already  reached  the  highest  state  of  profit- 
able rice  cultivation,  through  the  irrigation  supplied  by  the 
Coleroon  anicuts.  But  much  may  yet  be  done  ivith  r^«i»rd 
to  the  encouragement  of  the  growth  of  cotton  in  Coimbatore, 
Madura,  and  Tinnevelly ;  and  hereafter  the  coffee  and  chin- 
chona  plantations  of  the  Neilgherry  liills,  the  Pulneys,  and 
the  Anamallays  will  supply  another  important  source  of 
wealth  and  prosperity. 

To  the  north  of  the  Cauvery,  in  the  district  of  Salem, 
there  is  a  range  of  isolated  hills,  called  the  Shervaroys,  which 
rise,  a  few  miles  north-east  of  the  town  of  Salem,  into  a  mass 
of  densely  wooded  flat-topped  hills.  The  mean  height  of  the 
table-land  of  the  Shervaroys,  on  their  summits,  is  4600  feet, 
and  the  highest  peak  rises  to  5260  feet  In  the  Salem  dis- 
trict the  south-west  monsoon  sets  in  early  in  June,  and 
showers  continue  till  September ;  and  in  the  end  of  October 
the  north-east  monsoon  brings  a  return  of  rain  from  the 
opposite  quarter,  which  continues  until  December,  when  the 
rains  cease,  owing  to  the  change  of  wind  from  north-east  to 
due  north.  There  are  several  coffee  estates  on  the  Shervarov 
hills,  but  they  are  considered  to  be  too  dry,  and,  although 
the  coffee  produced  is  said  to  be  of  excellent  quality,  yet  the 
yield  is  small,  and  I  was  told  that  the  Shervaroy  plantations 
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were  generally  losing  concerns.  The  land-tax  on  these 
estates  is  one  rupee  an  acre.  Between  December  and  June 
it  is  exceedingly  dry,  and  I,  therefore,  did  not  consider  it 
advisable  to  try  the  experiment  of  chinchona  cultivation  on 
the  Shervaroys  during  the  first  or  second  years.  If  the  plants 
are  hereafter  found  to  be  capable  of  enduring  longer  droughts 
than  we  at  present  expect,  they  may  then  be  tried  on  the 
Shervaroys. 

For  the  same  reason  I  gave  up  all  idea  of  the  hills  near 
Courtallum,  in  Tinnevelly.  At  Courtallum,  notwithstanding 
the  perennial  humidity,  the  rainfall  is  only  40  inches,  though 
on  the  surrounding  hills  it  is  probably  greater.^  The  ele- 
vation of  those  hills,  however,  is  not  sufficient  for  the 
profitable  cultivation  of  most  species  of  chinchona-plants. 
Tinnevelly  is  sheltered  from  the  south-west  monsoon  by  the 
Travancore  mountains,  and  from  the  north-east  monsoon  by 
the  SerumuUay  hills,  3500  feet  high,  which  rise  firom  the 
Madura  plains  near  Dindigul,  and  by  the  island  of  Ceylon  to 
the  east  This  extreme  south  part  of  the  peninsula,  between 
latitude  8°  and  10°  north,  therefore  receives  little  moisture, 
and  has  a  hot  arid  climate,  resembling  Egypt,  and  producing 
senna  and  Indian  cotton  of  the  best  quality.^  It  is  possible, 
however,  that  localities  may  hereafter  be  found,  where  the 
chinchona  species  suited  to  comparatively  low  elevations 
might  flourish,  such  as  C.  succirubra  and  (7.  nucrantAoy  on 
the  mountains  dividing  Tinnevelly  from  Travancore. 


7  Hooker*8  Flora  Indica,  i.  p.  124.  •  Ihid.,  i.  p.  133. 
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CHAPTER    XXVI. 

MYSORE  AND  CXX)RG. 

Scegoor  ghaat — Sandal- wood  —  Mysore  —  Sermgapatun  —  Hooonor — TW 
tannery  —  Frascrpett  —  Mercara  —  The  fort  —  The  Rajali*  of  Cuntj— 
The  Coorgs  —  Origin  of  the  riTer  CaaTery — Cooig — Climate — OAt 
cultivation — Sites  for  chinchona-plantationa  —  CaiTota  Ureai  —  Yinn' 
j<;ndrapctt  —  Cardamom  cultivation  —  Kuniazi  —  Poon,  blAckvDod,  ad 
Unik  —  Pepper  cultivation  in  Malabar  —  Cannanore  —  Xnggur  and  Bikft 
Bodeen  hiUs  —  The  Beebee  of  Cannanore  —  Compta  —  Scdaahigfav  — 
Arrive  at  Bombay. 

The  descent  from  the  plateaa  of  the  Neilgherries  to  the  pkiis 
of  Mysore  on  the  north,  is  by  the  Seegoor  ghaot,  the  only 
one  which  is  practicable  for  carriages.  It  is  much  tamer, 
and  not  to  be  compared  with  those  of  Sispara  or  Coonoor; 
and  at  the  foot  there  is  a  wide  belt  of  thin,  stunted,  pestiferooi 
jungle,  twenty-five  miles  in  breadth,  through  which  the  riTer 
Moyaar  flows  to  join  the  Bowany.  There  are  a  great  many 
young  teak-trees,  and  sandal-wood  is  also  found,  in  the 
forests  on  the  inner  or  eastern  slopes  of  the  ghauts ;  bat  ail 
the  timber  looked  poor  and  stunted.*  The  sandal-wood  tree 
(Santalum  album)  is  about  twenty  feet  high,  with  numezoas 
spreading  branches,  and  small  purplish  flowers.  Dr.  Cleghom 
reports  that  with  vigilant  supervision,  and  slight  assistance  to 
natiu-e  in  clearing  the  heads  of  young  plants,  which  are  often 
matted  down  by  creepers,  an  addition  might  accrue  to  the 
revenue  of  several  districts  in  the  Madras  Presidency  by  the 


1  Dr.  Cleghom  ftates  that  the  Captain  Morgan  has  been  place«i  in 
Seegoor  forest  has  lu'en  much  ex-  ■  charge  of  it,  nnd  it  is  hopea  that  th»' 
haust(rd  by  unscrupulous  contractors,  j  sale  of  sandul  and  jungLe>wood  will 
•*  It  is  important,"  he  adds,  **  that  it  cover  tlie  expenses,  while  Uie  youn£ 
should  be  allowed  to  recover,  as  it  is  teak  is  coming  on  for  future  sapply. 
the  main  source  of  suiiply  to  Ootaca-  '  P.  ,36. 
mund   for    housebuilding    purposes." 
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sale  of  sandal-wood.  The  export  trade  in  sandal-wood  and 
oil  is  even  now  very  considerable.  The  road  from  the  foot  of 
the  Seegoor  ghaut  to  Mysore,  a  distance  of  sixty-four  miles,  is 
excellent,  and  there  is  a  very  good  bridge  over  the  river  Moyaar. 
We  passed  the  night  at  the  half-way  bungalow  of  Goondul- 
pett,  whence  there  is  a  grand  view,  with  scattered  date-palms 
in  the  foreground,  a  vast  expanse  of  undulating  plain  beyond, 
bounded  by  the  belt  of  forest,  with  the  blue  line  of  the  Neil- 
gherries  in  the  distance.  There  is  nothing  of  interest  between 
Goondulpett  and  Mysore. 

Mysore  is  on  a  table-land  2450  feet  above  the  sea.  On  the 
western  side  of  the  town  flows  the  Pumeah  canal,  which 
comes  from  a  distance  of  seventy  miles  to  supply  Mysore 
with  water,  and  was  made  by  the  Brahmin  minister  Pumeah, 
who  came  into  power  during  the  present  Rajah's  minority, 
after  the  death  of-  Tippoo.  In  approaching  the  town,  the 
isolated  rocky  hill  of  Chamandi  is  seen  on  the  right  Mysore 
is  fortified,  and,  after  passing  under  the  ramparts,  we  entered 
a  square,  one  side  of  which  is  occupied  by  the  Eajah's  palace. 
Here,  and  in  the  adjoining  streets,  there  was  an  unusual 
amount  of  life  and  bustle  owing  to  the  presence  of  a  native 
court ;  and  we  met  crowds  of  nautch-girls,  men  in  various 
costumes,  elephants,  camels,  and  bullock-carts.  Some  of  the 
houses  have  upper  stories,  but  the  majority  are  dark  places, 
with  red-tiled  roofs  extending  far  over,  and  forming  veran. 
dahs. 

Mysore  is  so  called  from  its  having  been  the  abode  of  the 
buffalo-headed  demon  MdheshrO^ur,  who  was  slain  by  Parvati, 
tlie  wife  of  Siva,  in  her  most  hideous  and  repulsive  form,  as 
Cali,  the  impersonation  of  vengeance.  The  country,  from 
1336  to  1565,  formed  a  part  of  the  Brahminical  kingdom  of 
Bijayanuggur ;  and  in  1576  one  Eaj  Wadeyar  established  his 
independence  as  ruler  of  Mysore,  from  whom  the  present 
Itajah  is  descended.     After  the  death  of  Tippoo  Sultan,  and 

2  F 
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the  capture  of  Seringapatam  by  the  English  in  1799,  tbe 
present  Rajah,  then  only  fire  years  old,  was  placed  on  the 
throne,  and  the  country  was  ruled  by  his  very  clever  miniver 
Pumeah,  until  he  came  of  age.  He  afterwards  proved  so 
utterly  incompetent  to  govern,  that  the  country  fell  into  a 
state  of  anarchy,  and  the  English  therefore  undertook  the 
administration  in  1832.  The  Mysore  Conuniasion  was  then 
formed,  with  Sir  Mark  Cubbon  at  its  head,  and  Mysore  was 
divided  into  four  divisions — Bangalore,  Astagram,  Nnggor, 
and  Chitteldroog. 

The  table-land  of  Mysore  covers  an  area  of  30,886  square 
miles,  and  contains  a  population  of  3,300,000  souk.  Sir 
Mark  Cubbon's  administration  was  vigorous  and  prc^:rea8iTe. 
In  1832  the  revenue  was  440,000/.,  in  1860-61  it  waa 
950,0002.,  and  in  the  latter  year  there  was  an  excess  d 
income  over  expenditure,  amounting  to  120,000i.  The  Chief 
Commissioner  has  made  upwards  of  1600  miles  of  exoelknt 
carriage-road,  bridged  throughout,  and  has  introduced  many 
important  measures,  while  the  officers  who  have  worked 
under  him  have  generally  been  distinguished  for  ability  and 
zeal.  The  good  old  general  was  sixty  years  in  India,  and 
governed  Mysore  from  1832  to  1801.  He  was  adored  by  all 
ranks  of  the  people,  and  his  resignation  caused  universal 
regret,  when,  early  in  1861,  he  sailed  for  England.  But  he 
was  not  destined  to  see  his  native  land  again,  he  died  at  Suei. 
and  thus  passed  away  a  brave  soldier  and  an  enlightened 
statesman,  one  who  had  done  as  good  and  valuable  service  to 
his  country  as  any  English  public  servant  during  the  present 
century. 

During  our  stay  at  Mysore  we  drove  over  to  Seringapatam, 
a  distance  of  twelve  miles.  The  immediate  neighbourhood 
of  the  capital  is  chiefly  planted  with  dry  grains,  such  as 
raggee  and  pulses.    The  common  people  live  chiefly  on  raggee, 
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which  they  store  in  uuderground  pits.  They  also  use  the 
seeds  of  gram  (Cicer  arietinum)  in  curries  and  cakes,  and  the 
oxalic  acid  which  exudes  from  every  part  of  the  plant  serves 
instead  of  vinegar  for  their  curries.  The  roads  round  Mysore 
are  lined  with  hedges  of  American  aloe.  After  the  first  few 
miles,  we  began  to  pass  through  groves  of  cocoanut  and 
betel-palmSy'  much  rice  cultivation,  and  fields  of  sugar-cane. 
Close  to  Seringapatam  a  sugar  manufactory  has  been  esta- 
blished by  Mr.  Grove,  who  buys  up  the  jaggery  from  the 
ryots  and  refines  it.  We  crossed  the  Cauvery  by  a  fine 
bridge,  and  saw  the  great  canal  constructed  by  Tippoo  for 
irrigating  the  rice-fields.  There  are  large  ruinous  houses 
and  temples,  embowered  in  palm-trees,  with  flights  of  steps 
down  to  the  river,  outside  the  old  town  itself,  which  is 
surrounded  by  a  wall  and  ditch. 

We  first  drove  to  the  tomb  under  which  Hyder  Ali  and 
Tippoo  are  buried.  It  is  in  the  middle  of  a  garden  called 
the  Lal-baghy  with  a  pretty  avenue  of  cocoanut  and  betel- 
palms  leading  up  to  it.  The  tomb  is  a  square  buUding, 
surmounted  by  a  dome,  with  minarets  at  the  angles,  richly  de- 
corated with  arabesque-work  in  chunam.  It  is  surrounded  by 
an  open  corridor,  supported  by  pillars  of  black  hornblende,  and 
in  the  centre  of  each  side  there  is  a  doorway.  That  facing 
the  avenue  is  filled  in  with  an  open-work  screen  of  the  same 
stone,  and  the  others  have  double  doors  richly  inlaid  with 
ivory,  the  gift  of  Lord  Dalhousie.  The  tombs  are  placed 
under  the  dome,  three  in  number,  namely,  of  Hyder,  Tippoo, 
and  Tippoo*s  mother,  each  covered  over  with  a  pall  of  crimson 
silk.    The  building  is  surrounded  by  cloisters,  a  part  being 


'The  arcca-palm  requires  a  low  I  holee  six  feet  apart,  and  the  tree  oomcH 
moist  situation,  with  rather  a  sandy  \  into  bearing  in  about  eight  years.  It 
soil,  either  under  the  bund  of  a  tank,  ^  yields  fruit  for  fifty  years,  and,  when 
or  in  a  position  otherwise  &Yourable  in  full  bearing,  produces  1^  ll)s.  of 
for  irrigation.    The  seeds  are  put  into    nuts. 

2  p  2 
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used  as  a  choultry  for  Moslem  travellers,  another  as  a  mosquey 
and  another  as  a  school  for  smaU  boys  who  learn  to  read  the 
Koran.  Goyemment  grants  an  allowance  for  keeping  the 
place  in  repair,  and  paying  Moulvies  to  serve  in  the  mosqoeL 
The  effect  of  the  snow-white  tomb,  richly  adorned  with 
arabesque-work,  the  lance-like  minarets,  the  cloudless  sky, 
and  the  feathery  palm-trees  rearing  their  graceful  heads 
round  the  building,  was  exceedingly  like  a  scene  in  the 
Arabian  Nights.  The  tomb  of  Colonel  Baillie,  who  was 
taken  prisoner  by  Hyder  Ali  in  1780,  is  close  by,  but  in  a 
very  neglected  state. 

We  then  went  to  the  Derya  Dowlet-hagh  close  to  the  town, 
which  was  the  favourite  siunmer-palace  of  Tippoo.     It  is  a 
very  richly  ornamented  arabesque  building,  every  part  being 
covered  with  gilding  and  bright  colours,  and  pictures  on  the 
wcJls  representing  the  repulse  of  Lally,  and  the  defeat  of 
Colonel  Baillie.     From  this  place  we  went  to  the  town  of 
Seringapatam   itself,   which   is  built  on  an   island   in  the 
Cauvery,  and  surrounded  by  a  strong  wall  and  two*  very  deep 
ditches.     Close  to  the  gate  is  the  jumma  mu^'idy  or  princijial 
mosque,  with  two  tall  minarets ;  and,  in  one  comer,  the  spot 
was  pointed  out  where  Tippoo   was  accustomed   to  pray, 
entering  the  mosque  by  a  small  side-door.    The  double  ditch 
is  a  very  formidable  defence  to  the  town,  but  it  does  not 
extend  along  the  side  facing  the  river,  and  it  was  here  that 
the  assaiilt  was  delivered  by  the  English  general.     A  feint 
was    made  in    the    direction    of  the  Lal-bagh,   where   the 
English  suffered  severely,  while  the  real  storming  party  was 
formed  on  the  opposite  side  of  the  Cauvery,  at  a  spot  wliich 
is  now  marked  by  two  upright  posts.     A  bastion  facing  the 
river  had   previously   been  breached,  the   four  guns  on   it 
dismounted,  and  scarcely  any  other  gims  could  be  brought 
to  bear  on  the  soldiers   of  the   assaulting  column  at   this 
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particalar  point,  who  dashed  across  the  Caurery  and  up  the 
breach.  Tippoo  was  jammed  by  the  flying  crowd  in  a  small 
doorway,  which  we  saw,  where  he  was  killed,  and  from  that 
day  the  pestiferous  Seringapatam  ceased  to  be  the  capital 
of  Mysore.  The  palace,  now  in  mins,  is  Tery  like  that  of 
the  Nawab  of  the  Camatic  at  Trichinopoly,  a  plain  rambling 
building  with  rows  of  large  windo¥rs,  and  there  are  extensiTe 
gardens  round  it,  full  of  tamarind-trees,  cocoanuts,  plantains, 
and  yines. 

The  old  town  of  Seringapatam  is  exceedingly  interesting, 
but  it  now  wears  an  appearance  of  silent  decay  and  deso- 
lation. It  is  notoriously  unhealthy,  and  the  inevitable 
penalty  of  a  night  passed  in  the  town  is  a  severe  attack  of 
fever. 

From  Mysore  we  took  our  way,  by  Hoonsoor,  to  the  hill 
district  of  Coorg.  The  road  to  Hoonsoor  passes  over  twenty- 
eight  miles  of  a  country  very  little  cultivated,  with  extensive 
tracts  of  waste  land,  and  a  few  fields  of  dry  grain  near  the 
villages.  Hoonsoor  has  for  many  years  been  a  Government 
grazing-farm  and  manufactory.  .  In  1860  the  bullocks  were 
all  sold  off,  but  there  are  still  thirty-eight  fine  elephants,  and 
upwards  of  a  hundred  camels.  We  saw  the  elephants  having 
their  breakfasts  in  a  solemn  motionless  row,  large  heaps  of 
rice  wrapped  in  bundles  of  reed  being  put  into  their  mouths 
by  the  mahouts.  Besides  an  establishment  of  blacksmiths, 
carpenters,  brass-workers,  and  of  women  employed  in  making 
blankets,  there  is  an  extensive  Government  tannery  at  Hoon- 
soor. There  are  many  trees  in  India  well  adapted  for 
tanning  purposes,  but  the  American  sumach  (Ccesalpinia 
cariaria)  introduced  by  Dr.  Wallich  in  1842,  and  called  by 
the  natives  cUm-diviy  appears  to  be  considered  the  best  at 
Hoonsoor.  The  A:i»M>-tree  {Pterocarpus  marsupium)  is  another, 
and  there  are  two  kinds  of  catechu  used  for  tanning,  one  from 
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the  betel-nntrpalm,  and  the  other  from  an  acada.  To  obtain 
the  eateehu  from  the  betel-pabn  the  nuts  are  boiled,  and  the 
remaining  water  is  inspissated,  and  yields  the  best  kind, 
which  is  used  for  the  golden  ooffee-brown  colour  in  dyeing 
calico,  as  well  as  for  tanning.  From  the  acacia  the  eaUeku  k 
obtained  by  boiling  the  unripe  pods  and  old  wood.  It  is  not 
considered  so  good  as  kino  or  divuditn  for  tanning  puipoees, 
on  accoont  of  its  extreme  astringency.  The  tannery  at 
Hoonsoor  is  a  very  extensiye  establishment^  where  shoes, 
sandals,  crossbelts,  and  scabbards  are  made  for  the  army. 

This  place  suffers  frequently  and  most  severely  from 
cholera;  and,  during  these  terrible  visitations  a  Swam  or 
€rod,  in  the  shape  of  a  small  stone  image  of  Ganesa  seated 
under  a  black-wood  tree,  is  specially  invoked. 

Hoonsoor  is  25  miles  from  Fraserpett,  at  the  foot  of  the 
Coorg  mountains,  and  we  passed  through  extensive  groves  <£ 
palm-trees  with  chatties  fastened  round  thQ  spadices  to  catch 
the  toddy.  Fraserpett  is  within  the  Coorg  district,  and  it  is 
in  the  pleasant  little  bungalows  which  have  been  built  here, 
that  the  English  take  refuge  during  the  heavy  down-pour  of 
the  south-west  monsoon.  Through  the  kindness  of  Captain 
Martin,  a  former  Superintendent  of  Coorg,  and  now  engaged 
in  the  cultivation  of  coffee,  we  found  horses  waiting  for  us  at 
Fraserpett,  and  continued  our  journey  to  Mercara,  the  capital 
of  the  district. 

After  the  first  two  miles  the  road  enters  a  dense  bamboo 
jungle,  extending  along  the  base  of  the  mountains.  It  was 
the  month  of  January  and  the  forest  was  completely  dried 
up  and  burnt  by  the  sun  and  want  of  rain,  looking  brown 
and  sombre.  A  splendid  white  Ipomcea,  with  a  rich  lilac 
centre,  was  creeping  in  festoons  to  the  very  top  of  the 
feathery  bamboos  which  bent  gracefully  over  the  road.  At 
a  place  called  Soonticoopah,  ten  miles  from  Fraserpett,  the 
ascent  of  the  mountains   begins.     The  road   leads   up  and 
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down  a  succession  of  wooded  heights,  which  gradually  in- 
crease in  elevation,  with  intermediate  valleys  cultivated  with 
rice  and  generally  fringed  with  plantain-groves,  through 
which  the  huts  of  the  Coorgs  are  visible.  At  the  heads  of 
these  valleys  the  streams  are  divided  into  two  channels,  and 
led  down  each  side,  the  space  between  being  sown  with  rice 
in  terraced  fields,  gradually  descending  with  the  slope  of  the 
valley.  These  bright  patches  of  cultivation  are  very  pretty, 
with  their  light  vivid  green  contrasting  with  the  sombre  hues 
of  the  forest.  Near  Mercara  the  jungle  is  a  good  deal 
cleared,  and  the  slopes  are  covered  with  coifee-plants.  The 
road  is  excellent. 

Towards  evening  we  came  in  sight  of  Mercara,  by  far  the 
prettiest  place  I  have  seen  in  India.  On  the  opposite  side  of 
a  deep  narrow  valley  was  the  fort  and  palace,  built  on  an 
eminence  overlooking  a  vast  extent  of  mountainous,  forest- 
covered  country.  The  palace  is  surrounded  by  a  fortified 
wall  of  dark-coloured  stone,  with  semicircular  bastions  at 
intervals.  On  the  wall  facing  us  were  two  square  buildings, 
with  a  row  of  long  windows,  and  an  overhanging  roof,  the 
residence  of  Captain  Eliott,  the  Superintendent  of  Coorg ; 
and  behind  rose  up  the  long  edifice  forming  the  old  palace, 
and  the  white  steeple  of  a  modern  church.  A  range  of 
wooded  hills,  with  heavy  clouds  hanging  over  them,  formed 
the  background.  To  the  right,  at  a  lower  elevation  were  the 
native  town,  and  two  mosque-like  buildings,  snowy  white, 
with  domes,  and  minarets  at  the  angles,  rising  up  amongst  a 
grove  of  trees.  These  are  the  tombs  of  the  former  Bajaha 
The  narrow  gorge  below  the  fort  is  planted  with  coffee  and 
plantains,  which  almost  hide  the  huts  that  nestle  amongst 
them.  In  the  bottom  of  the  ravine  is  the  principal  pagoda 
of  Mercara,  built  like  a  mosque,  with  the  tops  of  the 
minarets  richly  gilded.  The  entrance  to  the  fort  is  by  a 
steep  ascent,  leading  uuder  a  deep  gateway  in  the  outer  line 
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of  fortification,  into  a  courtyard  A  second  archway  leadi 
into  a  second  small  court,  where  there  is  an  elabocatelj 
carred  pagoda  to  Ganesa.  A  third  archway  opens  npon  the 
principal  courtyard  of  the  fort,  one  side  of  which  is  oocii[»ed 
by  the  Bajah's  palace,  a  long  barrack-looking  building,  with 
an  upper  story  and  projecting  tiled  roof.  The  officers  of  s 
native  regiment  are  quartered  in  the  palace.  To  the  left  ii 
the  English  church,  and  to  the  right  there  is  a  dark  dungeoD 
under  the  rampart,  where  the  late  lUjah  kept  his  priscMien. 
He  used  to  allow  one  at  a  time  to  run  out,  and  try  to  escape 
by  the  archway,  while  he  picked  them  off  with  a  rifle  from  a 
window  of  the  palace  as  they  ran.  There  are  two  fiill-siaed 
models  of  fiBiyourite  elephants,  built  of  brick  and  ehmam,  in 
the  courtyard.  The  huts  of  the  native  regiment  are  dusteied 
in  a  little  valley  close  under  the  south  wall  of  the  fort 

The  palace  is  entered  by  an  archway,  over  which  there  ii 
a  balconied  window  supported  by  two  white  horses.  The 
inner  court  is  surrounded  by  a  corridor  of  stone  piUars,  with 
a  roof  entirely  of  copper ;  and  in  the  centre  of  the  court 
there  is  a  tank  paved  with  stone  flags,  now  dry,  with  five 
stops  down  to  it,  on  two  sides,  and  a  carved  stone  tortoise  in 
the  centre. 

On  the  other  side  of  the  small  valley  filled  with  aoldiers* 
huts,  there  is  a  parade-ground,  and  a  small  amphitheatre  dog 
out  of  the  solid  rook,  where  elephants  and  tigers  fought  for 
the  diversion  of  the  liajah.  Beyond  the  parade-ground  the 
ridge  on  which  Mereara  is  built  abruptly  terminates,  and  the 
land  sinks  down  into  a  wooded  valley.  Here  the  late  Bajah 
had  built  a  little  brick  and  chunam  summer-house,  when<v 
the  land  descends  piv(*ipitou8ly  to  the  road  leading  down  the 
Mangulore  ghaut.  From  this  {)oint  there  is  one  of  the  mort 
glorious  views  to  Ik?  found  in  India,  and  we  could  sit  on  the 
grassy  edge  of  the  cliffs  for  hours,  without  ceasing  to  enjoy 
it.     Right  and  left  there  is  n  wide  ex{)ause  of  forest-covered 
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ranges  of  mountains  extending  into  the  blue  distance,  and  in 
front  rises  up  the  mountain  of  Tadiandamol,  the  loftiest 
peak  in  Coorg.  We  watched  the  crimson  sunset  over  the 
hills,  and  after  dark  a  spontaneous  ignition  of  the  dry  grass 
wound  like  a  serpent  along  the  loftier  ridges  of  the  opposite 
mountains,  producing  an  indescribably  beautiful  effect  in  the 
clear  starry  night. 

Coorg  has  been  a  portion  of  the  British  dominions  since 
1834,  when  the  last  Eajah  was  deposed.  The  old  Rajahs  were 
not  Coorgs,  but  Hindu  Lingayets,  a  peculiar  sect  whose 
members  wear  a  small  god  round  their  necks,  in  a  little 
silver  coffer.^  The  family  had  certainly  reigned  in  Coorg 
since  1633  ;  and  Dodda  Virappa,  who  died  in  1734,  fixed  the 
seat  of  government  at  Mercara,  and  was  the  greatest  prince 
of  his  family.  He  repulsed  a  simultaneous  invasion  of  the 
Mysore  Kajah  and  the  Nairs  of  Malabar,  and  afterwards 
reigned  in  peace  for  eighteen  years.  Hyder  Ali  invaded  and 
overran  the  country  several  times,  but  in  1788  the  young 
Kajah  Viraraja  rallied  the  people  round  him,  disputed  every 
inch  of  ground  against  Tippoo's  invading  army,  and  made  an 
alliance  with  the  English  in  Malabar.  On  the  fall  of  Tippoo 
a  treaty  was  signed  between  the  East  India  Company  and 
Viraraja  of  Coorg,  who  died  in  1807,  leaving  the  country  to 
his  favourite  daughter  Devammaji.  His  brother  Lingaraja, 
however,  usurped  the  throne.  He  was  a  monster  of  cruelty, 
and,  dying  in  1820,  was  succeeded  by  his  still  more  brutal 
son  Viraraja,  who  massacred  all  his  father's  friends,  together 


'  Tho  Lingayets  are  members  of 
the  Vira  Saiva  sect,  or  wor8liipi)ers 
of  Siva  as  the  Linga,  a  representation 
of  which  they  carry  round  their  necks. 
Tho  sect  is  numerous  in  the  central  and 
southern  parts  of  tho  peninsula.  It  is 
of  modem  origin,  having  been  founded 
by  a  Brahmin  of  Kalyan  in  the  middle 
of  tho  12th  century.  Its  meni)>er8 
deny  the    sauctity  of  tho  Brahmins 


and  the  authority  of  the  Vedas,  recog- 
nize various  divinities,  and  virtually 
abolish  tho  distinction  of  castes  and 
the  inferiority  of  women.  They  are 
divided  into  Aradhyas,  by  birth  Brah- 
mins, and  often  well  versetl  in  Sanscrit 
literature;  Jatigamas,  who  have  a 
Uterature  of  their  own,  written  in 
Karnata  and  Telugu ;  and  Bliakttis. — 
Wilson's  Indian  Oio$aary,  p.  311. 
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with  the  poor  young  princess  Devammaji  Her  sist^,  wtio 
liad  married  a  Coorg,  escaped  into  British  territory.  It  would 
be  too  revolting  to  recount  all  the  atrocities  of  the  last  Bajah 
of  Coorg ;  but  at  length  the  patience  of  Lord  William  Ben- 
tinek  was  exhaust^,  and  in  April  1834  General  Fraser 
entered  Mercara,  and  deposed  him.  Coorg  has  since  been 
governed  by  an  English  Superintendent,  under  the  orders  of 
the  Commissioners  of  Mysore. 

The  Kodagas  or  Coorgs  are  a  tall,  muscular,  broad-chested, 
well-favoured  race  of  mountaineers,  numbering  about  25,000, 
with  a  population  rapidly  incrreasing  since  the  deposition  of 
the  Rajah.*  They  are  of  Dravidian  origin,  and  speak  a  dialect 
of  Canarese ;  but  a  colony  of  Brahmins  early  settled  in  the 
country,  and  endeavoured  to  mould  the  traditions  of  the 
Coorgs  into  harmony  >vith  their  own  legends.  These  are  em- 
bodied in  the  Cauvery  Purana,  where  there  is  a  romantic 
account  of  the  origin  of  that  important  river,  which  rises  in 
the  mountains  of  Coorg. 

In  the  Maliabharata  it  is  related  that  the  amrii  or  drink  €t 
immortality,  which  had  been  lost  in  the  waters  of  the  Deluge, 
was  recovered  by  the  Suras  and  Asuras,  gods  and  demons,  by 
churning  the  ocean.  The  Asuras  are  then  said  to  have  stolen 
it,  and  it  was  finally  restored  to  the  gods  by  tlie  maiden 
Lopamudre,  who  charmed  the  Asuras  by  her  beauty.  The 
fair  damsel  then  resolved  to  become  a  river,  and  thus  pour 
herself  out  in  blessings  over  the  earth.  But  the  sage  Aghastya, 
so  famous  in  the  history  of  Madura,  was  enamoured  of  hen 
and  she  at  length  so  far  yielded  as  to  consent  to  be  his  wife, 
on  condition  that  she  should  be  at  liberty  to  forsake  him  tlie 
first  time  he  left  her  alone.  One  day  he  went  to  a  short  (Us- 
tance  to  bathe,  wlien  Lopamudre  immediately  gratified  lier 
early  longings,  by  jumping  into  Aghastya's  holy  tank,  and 


The  Nvhoh'  population  uf  Coorg  in  ultoui  ir.),l(i<). 
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flowing  forth  as  the  river  Cauvery.  The  sage,  on  his  return, 
ran  after  her,  bnt  the  only  consolation  that  was  left  to  him 
was  to  explain  to  his  beloved  the  course  she  ought  to  take  in 
flowing  towards  the  eastern  sea. 

The  Cauvery  Brahmins,  as  persons  of  that  caste  are  called 
in  Coorg,  wear  the  sacred  thread,  and  perform  poojah  to  Amma, 
the  goddess  of  the  river.  They  number  about  forty  families, 
but  are  fast  dying  out.  Tliey  are  often  very  rich,  and  are 
employed  in  the  pagoda,  or  as  clerks  in  the  Superintendent's 
office.  The  Coorgs  themselves,  the  inhabitants  of  this  moun- 
tainous district,  are  divided  into  thirteen  castes.^  They 
generally  retain  the  old  devil-worship  of  the  Scythic  or 
Dravidian  race  from  which  they  are  descended,  and  are 
addicted  to  the  use  of  charms  and  sorceries.  They  marry  at 
a  ripe  age,  but  the  wives  of  brothers  are  considered  as  com- 
mon property.  All  the  men  wear  a  silver-mounted  dagger, 
secured  round  the  waist  by  a  silver  chain ;  and  the  women, 
who  are  often  very  pretty,  wear  a  white  cotton  cloth  round 
the  head,  with  the  ends  hanging  half-way  down  the  back. 
The  men  are  an  independent,  hard-working  race,  tall,  with 
comparatively  fair  skins.  They  are  very  keen  sportsmen, 
and  most  of  them  possess  a  gun,  the  boys  practising  with 
pellet-bows. 

Coorg  consists  of  a  succession  of  lofty  wooded  ridges  and 
long  deep  valleys,  forty  miles  broad  by  sixty  long,  between 
lat  12°  and  13^  N.  It  is  bounded  on  the  north  by  the  river 
Hemavati,  on  the  south  by  the  Tambacheri  pass,  on  the  west 
by  Malabar  and  South  Canara,  and  on  the  east  by  Mysore. 
South  of  Mercara  the  country  appears  covered  with  forest. 


*  Namely,  the  Amma  Kodagru  or  .tivutors;  tho  Budiya  or  dnwen  of 
Cauvery  BmhtninH :  the  Kodaqat  or  !  toddy  from  the  Catyota  urena  pobn ; 
chief  tribe ;  tho  Himbokulu  or  herds-  |  tho  Meda  or  banket  -  makers ;  the 
men  :  the  Reggade  or  ciiltivatoni ;  the  I  Kaleya  or  farm-labourers  ;  the  Holeya 
Ari  or  carpenters :  the  Badige  or  |  or  sluves ;  and  the  Yera%ca  or  sluvcs 
smiUiB ;  the  Kundxi  or  honey  ga-  ,  (rum  Malabar,  cheaper  than  cattle, 
thcrers;    the  KavtUi  or  jungle  eul-  i 
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wave  upoD  wave  of  wooded  monntain  ranges  rising  one 
behind  the  other,  the  highest  peak  of  all  having  its  sommit 
partially  bare  of  trees,  and  covered  with  rich  herbage.  Hie 
elevations  above  the  sea  are  as  follows : — 

Tadiandamol  (the  highest  peak) 5781  feet 

Pushpagiri  (another  peak) 5682 

Mercara 4506 

Virarajendrapett    ..      ..      3399 

Fraserpett      3200 

The  river  Cauvery  drains  about  four-fifths  of  the  surface 
of  Ck)org,  while  about  a  dozen  streams,  issuing  from  the 
same  hill  region,  traverse  Malabar  and  South  Canara.  From 
the  end  of  December  to  the  end  of  March  rain  is  very 
scarce,  but  the  valleys  are  seldom  without  fogs  more  or  less 
dense  in  the  evenings  and  mornings,  and  heavy  dews  are 
frequent.  During  these  months  a  dry  east  wind  prevails, 
which  has  long  ceased  to  carry  rain  with  it  fit>m  the  Bay 
of  Bengal.  Towards  the  end  of  March  clouds  b^in  to  cd- 
lect,  and  the  air  grows  moister.  In  April  and  May  there 
are  thunderstorms  and  frequent  showers,  with  a  warm  and 
moist  climate.  In  the  end  of  Mav  the  clouds  in  the  wesU^m 
sky  grow  in  strength ;  and  in  June  rain  prevails,  descend- 
ing at  times  softly,  but  generally  with  great  violence,  ac- 
companied by  heavy  gusts  of  westerly  wind.  In  July  and 
August  the  rain  pours  down  in  floods  day  and  night,  to  such 
a  degree  that  a  flat  country  would  be  deluged,  but  Coorg, 
after  being  thoroughly  bathed,  sends  oflf  the  water  to  the  east 
and  west  by  her  numerous  valleys.  The  yearly  &11  of  rain 
often  exceeds  160  inches.  In  September  the  sun  breaks 
through,  in  October  a  north-east  wind  clears  the  sky,  in  Ntv 
vember  showers  fall  over  Coorg,  being  the  tail  of  the  north- 
east monsoon,  and  December  is  often  fuggy.'  The  following 
table  will  give  an  idea  of  the  annual  temperature  of  Mercara,^ 

*  C(inr(f,    by     Rev.    H.    Mocgling.  I      7  Observations  by    Dr.  R.    Daikic 
(MiingHloTf,  1855.)  |  Madras  Journal,  1887,  vi.  p.  :{42. 
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the  extremes  ranging  from  52°  to  82^,  and  the  average  being 
60^:— 


MCRCAKA,  THE  CAPITAL    OF  COORO, 

1836-37. 

Mo!mL 

Mean 
Temperature. 

RainfaU 

in 
Inches. 

Prevailing 
Wind. 

6  AJC 

lOAJC. 

January    . 

56 

69 

None. 

N.E. 

February  . 

60 

74 

None. 

E.N.E. 

Maich . .    . 

64 

76 

1*3 

Variable. 

April  ..    . 

65 

78 

0-2 

Variable. 

May    . .    . 

63 

72 

7-6 

N.W. 

June    . .    . 

62 

68 

20*8 

W.N.VV. 

July    ..    . 

62 

64 

23-7 

W.N.W. 

August 

60 

63 

24'7 

W.N.W. 

September. 

62 

67 

7 

W.N.W. 

October 

63 

68 

0-5 

W.N.W. 

November . 

60 

70 

1-5 

E.N.E. 

December  . 

•        •  • 

58 

70 

0-07 

N.E. 

An  immense  quantity  of  rice  is  cultivated  in  the  Coorg 
valleys,  and  largely  exported,  but  scarcely  any  dry  grain  is 
raised.  In  1853  the  rice  harvest  was  said  to  have  been  worth 
seven  lacs  of  rupees.  The  Coorgs  pay  so  much  on  the  seed 
sown,  as  a  land-tax,  besides  a  small  house-tax,  and  the  carda- 
mom sales  yield  about  35,000  Bs.® 

Coffee  cultivation  was  only  commenced  in  Coorg  about  six 
years  ago,  but  its  extension  b]]||||^ongst  natives  and  Euro- 


Revenue  of  Coorg. 

I^nd  revenue      £14,727 

Excise  and  stamps    3,611 

Income  tax     98 

Miscellaneous      8,300 


Expenditure. 

Greneral  expenditure      ..    ..  jC10.211 
Public  works 1,153 


£26,736 


£11,364 
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peans  has  smce  been  very  remarkable.  There  are  now  more 
than  a  dozen  plantations  owned  by  Enropeans,  chieflj  near 
the  road  leading  down  the  ghaut  from  Mercara  to  tiie  port  of 
Mangalore,  and  several  thousand  acres  are  already  imder  cnl- 
tivation.  Mr.  Mann,  the  largest  proprietor,  has  upwards  of 
800  acres  planted  with  coffee-trees.  The  natives  too  haye 
shown  great  enterprise  in  undertaking  a  cultivation  previoudT 
unknown  to  them,  and  there  ia  now  scarcely  a  hut  to  be  seen 
without  its  little  coffee-garden.  All  the  plantations  on  tbe 
eastern  side  of  Mercara,  excepting  one,  belong  to  natives;  md 
close  to  the  town  I  observed  a  small  clearing  where  a  Coorg 
was  hard  at  work  building  himself  a  hut,  cutting  away  the 
jungle,  leading  a  small  stream  into  new  channels  for  pmpoees 
of  irrigation,  and  planting  the  slopes  of  two  hills  with  ooffeeL 

An  export  duty  of  four  annas  the  maund  is  levied  on  cofice 
in  Coorg,  which,  in  1861,  brought  in  a  revenue  of  23,000  Rs. 
In  that  year  1,29,869  maunds  were  exported,  1,17,223  by 
native  growers,  and  12,()45  by  Europeans.  This  disprop(»^ 
tion  will  not  exist  tliis  year,  as  the  plants  on  several  new 
estates  will  now  be  in  bearing  for  the  first  time.  The  main 
roads  in  Coorg  are  excellent,  and  one  at  least  of  the  plantent, 
if  not  more,  has  displayed  great  energy  in  connecting  his 
estates  by  good  roads  with  the  main  Government  highways. 
Most  of  the  available  land,  »ithin  reasonable  distance  of  a 
"highway,  is  already  taken  up  for  coffee  cultivation.  Labtvor, 
as  is  also  the  case  in  Wynaad  and  the  Neilgherries,  is  chiefly 
procured  from  Mysore,  the  coolies  coming  up  after  their  own 
work  is  done.  ^^^\ 

It  will  bo  seen  by  thl^iUtint  I  have  been  able  to  give 
of  the  elevation,  temi)eraturo,  and  of  .the  periods  of  drought 
and  moisture  in  this  hill  district,  that  it  is  not  nearlv  so  well 
adjipted  for  the  cuUivation  of  cliinchona-plants  as  Neddi- 
wuttum,  and  many  other  localities  on  the  Neilgherry  hilb. 
It  may  be  conijMired,  more  appropriately,  with  the  forests 
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near  Sispara  on  the  Koondahs,  as  it  is  exposed  to  the  Aill 
force  of  the  south-west  monsoon,  and  suffers  from  a  long 
drought  during  the  winter. 

The  country  to  the  north  and  east  of  Mercara  is  a  plateau, 
about  4500  feet  above  the  sea,  intersected  by  ravines  full  of 
trees  and  underwood,  amongst  which  I  observed  wild  orange 
and  lime-trees,  Michelias,  and  tree-ferns,  with  an  undergrowth 
of  ferns.  Lobelia^  Ipomcea,  and  Solanum.  The  scenery  is 
charming,  with  grassy  slopes,  wooded  glades,  and  here  and 
there  a  secluded  hut  in  a  grove  of  plantains,  on  the  edge  of  a 
small  patch  of  rice  cultivation.  I  also  examined  some  of  the 
forests  down  the  IMangalore  ghaut  The  road  is  excellent, 
winding  with  a  gentle  gradient  through  the  beautiful  forest 
scenery  past  numerous  coffee-plantations  to  their  port  of 
shipment  at  Mangalore.  At  the  fourth  milestone  from  Mer- 
cara there  is  a  forest  extending  for  nearly  a  mile,  on  the  left 
of  the  road,  at  an  elevation  of  3800  feet  above  the  sea.  It 
descends  from  tlie  road  to  the  bottom  of  the  ravine,  and  on 
the  opposite  side  there  are  forest-covered  heights  of  greater 
elevation.  The  forest  contains  many  tall  trees,  not  growing 
very  close,  with  tree-ferns,  Cinnamomum,  Hymmodictyon,  Melor 
9tomacea!y  a  Papilian<xoea  with  a  bright  yellow  flower,  and 
ferns,  of  which  I  collected  five  kinds.  The  general  character 
of  the  flora  appeared  suitable  for  the  growth  of  chinchona- 
plants ;  and,  though  this  was  the  driest  time  of  the  year,  I 
found  at  least  one  small  stream  trickling  down  through  the 
underwood.    The  valley  runs  north-west  and  south-east 

In  this  locality  plants  of  (7.  wceirubra  would  no  doubt 
flourish,  and  the  experiment  ought  certainly  to  be  tried; 
though,  from  the  low  elevation,  the  bark  would  probably 
be  thin,  and  would  yield  perhaps  a  small  per-centage  oi 
alkaloids.  These  points,  however,  can  only  be  ascertained 
by  experience  gained  from  experimental  culture.  I  was 
told  by  Captain  Eliott,  the  Superintendent  of  Coorg,  that  the 
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forest  in  question  has  been  applied  for  and  refused  to  serenl 
coffee*planters.  The  land  belongs  to  Government^  but  thero 
is  a  devil  living  on  it,  to  which  the  Coorgs  do  poojak^  and 
the  Commissioner  of  Mysore  has,  therefore,  been  hitfaeito 
unwilling  to  allow  it  to  be  occupied. 

There  are  many  other  localities  equally  suited  for  the 
cultivation  of  C.  sueciruira  and  C.  nuerecntha  in  Cooig ;  tlie 
Government  will  shortly  establish  a  chinchona  nursery  there ; 
and,  with  so  many  energetic  and  intelligent  planters  in  the 
district,  it-  will  be  strange  if  the  growth  of  this  important 
product  is  not  extended  and  rendered  profitable  by  privmie 
enterprise.  A  few  rows  of  chinchona-plants  ought  to  be 
established  in  the  loftiest  part  of  each  ooffee-clearing ;  and 
every  settier  should  plant  them,  and  encourage  the  cultiva- 
tion among  the  natives,  from  motives  of  humanity,  ti 
well  as  with  a  view  to  successful  commercial  speculation. 

We  finally  left  Mercara  before  dawn,  and  rode  for  three 
miles  down  the  steep  ghaut  leading  to  the  lower  and  m«e 
extensive  valleys  of  south-eastern  Coorg,  which  we  reached 
as  the  sun  rose.  It  was  a  very  pleasant  ride  through  the 
beautiful  hiU  country,  with  uplands  covered  with  fine  forest, 
and  long  strips  of  fertile  valley.  In  the  jungles  we  saw 
immense  clumps  of  bamboo,  which  overshadowed  the  road ; 
a  leafless  and  thorny  Erythrina  with  crimson  flowers  ;  and  a 
SoUmum  with  a  small  white  flower  by  the  road-side.  Here 
and  there  wo  came  to  open  grassy  glades,  whence  little  fool- 
paths  led  through  the  neighbouring  jungle  to  some  secluded 
hut.  The  cultivated  valleys  are  covered  with  rice,  and 
fringed  with  plantain  groves  and  Caryota  urent. 

The  Caryota  urens  is  a  lofty  palm-tree,  witii  large  leaves, 
and  the  Coorgs  draw  an  immense  qucmtity  of  toddy  from 
it  during  the  hot  season.  The  pith  of  the  trunk  of  old  trees 
is  a  kind  of  sago,  and  is  made  into  bread  and  gruel  by  the 
uatives  of  many  parts  of  Inch'a.      Humboldt  says  that  the 
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form  of  the  leaves  is  very  singular,  the  singularity  consisting 
in  their  being  bipinnatisect,  with  the  ultimate  division  having 
the  shape  of  the  fin  and  tail  of  a  fish.* 

We  passed  several  hundred  pack-bullocks  conveying 
Bombay  salt  from  the  Malabar  ports  to  the  interior,  and, 
having  forded  the  Cauvery  at  a  point  where  the  bed  is  full  of 
large  boulders  of  rock,  reached  the  viUage  of  Virarajendra- 
pett.  It  consists  of  two  clean  streets,  at  right  angles,  with 
a  missionary  church  and  school.  The  mountains  are  here 
dotted  with  plantain-groves,  and  nearly  every  house  has 
a  small  coflfee-garden  attached.  The  surrounding  country 
is  exceedingly  pretty,  the  view  being  boimded  by  forest- 
covered  mountains.  The  bungalow  at  Virarajendrapett  is 
on  the  site  of  an  old  palace  of  the  Bajahs,  and  the  compound 
is  surrounded  by  a  high  wall,  with  an  ornamental  gateway, 
flanked  by  stone  sentry-boxes. 

From  this  point  the  descent  into  Malabar  commences, 
through  dense  forest,  with  bright  moonlight  glancing  tlirough 
the  branches  of  gigantic  trees,  and  after  a  journey  of  fifteen 
miles  we  reached  the  bungalow  of  Ooticully  in  the  middle 
of  the  jungle.  It  is  in  these  forests,  on  the  western  slopes 
of  the  Coorg  mountains,  that  cardamom  cultivation  is  carried 
on  to  a  great  extent.  In  Febniary  parties  of  Coorgs  start 
for  these  western  mountains,  and,  selecting  a  slope  facing 
west  or  north,  mark  one  of  the  largest  trees  on  the  steepest 
declivity.  A  space  about  300  feet  long  and  40  feet  broad  is 
then  cleared  of  brushwood,  at  the  foot  of  the  tree ;  a  platform 
is  rigged  about  twelve  feet  up  the  tree,  on  which  a  pair  of 
woodmen  stand  and  hew  away  right  and  left  until  it  falls 
head  foremost  down  the  side  of  the  mountain,  carrying  with 
it  a  number  of  smaller  trees  in  a  great  crash. 

Within  three   months  after  the  felling,   the  cardamom- 


'  8eemann*8  Popular  Uidory  of  the  Palnu,  p.  Id4. 
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plants  in.  the  soil  begin  to  show  their  heads  all  oyer  the 
cleared  ground  during  the  first  rains  of  the  monsoon,  and 
before  the  end  of  the  rainy  season  they  grow  two  or  three 
feet  The  ground  is  then  carefully  cleared  of  weeds,  and  left 
to  itself  for  a  year.  In  October,  twenty  months  after  the 
felling  of  the  great  tree,  the  cardamom*plants  are  the  he^t 
of  a  man,  and  the  ground  is  again  carefully  and  thoroug^y 
cleared.  In  the  following  April  the  low  fruit-bearing 
branches  shoot  forth,  and  are  soon  covered  with  clnsten  of 
flowers,  and  afterwards  with  capsules.  Five  months  after* 
wards,  in  October,  the  first  crop  is  gathered,  and  a  full 
harrest  is  collected  in  the  following  year.  The  harresto 
oontinue  for  six  or  seven  years,  when  they  begin  to  ftul,  and 
another  large  tree  must  be  cut  down  in  some  other  locality, 
so  as  to  let  the  light  in  upon  a  new  crop. 

The  liarvest  takes  place  in  October,  when  the  grass  is  veiy 
high  and  sharp,  sorely  cutting  the  hands,  feet,  and  bees 
of  the  people.  It  is  also  covered  with  innumerable  Urge 
greedy  leeches.  The  cultivators  pick  the  cardamom  capsules 
from  the  branches,  and  convey  them  to  a  temporary  hut, 
where  the  women  fill  the  bags  with  cardamoms,  and  carry 
tliem  home,  sometimes  to  distances  of  ten  or  twelve  miles. 
Some  families  will  gather  20  to  30  maunds  annually,  worth 
from  600  to  1000  Us.' 

This  method  of  cardamom  cultivation  must  be  oonsi^red 
injurious  to  the  conservancy  of  fine  timber  in  the  forests^  but 
on  the  other  hand,  the  crofB  themselves  are  very  valuable, 
and  bring  in  a  considerable  i^venua  But  there  is  another 
kind  of  cultivation  carried  on  in  these  vast  forests  on  the 
western  sIo^k's  of  the  ghauts,  which  is  far  more  prejudicial 
t4>  the  production  of  valuable  timber-trees.  Tliis  is  called 
himari,  and  punam  in  Malabar.      It  has  been  altogether 


*  M()eg1ini;>  Coonj^  pp.  74-77  ;  also  Bachanan*0  TraveU^  ii.  p.  511,  «iid 
Drury'B  Vtful  Phmh  of  India. 
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prohibited  in  Coorg  and  Mysore,  while  in  Canara  it  is  not 
now  allowed  within  nine  miles  of  the  sea,  or  three  of  any 
navigable  river,  or  in  any  of  the  Government  forests  without 
previous  permission.  But  in  Malabar,  where  all  the  forests 
are  private  property,  the  Government  is  unable  to  interfere 
in  the  matter,  and  kumari  is  quite  unrestricted. 

Kumari  is  cultivation  carried  on  in  forest-clearings.  A 
space  is  cleared  on  a  hill-slope  at  the  end  of  the  year ;  the 
wood  is  left  to  dry  until  March  or  April,  and  then  burnt. 
The  seed,  generally  raggee  {Eleumie  coracana\  is  sown  in  the 
ashes  on  the  £Eill  of  the  first  raio,  the  ground  not  being 
touched  with  any  implement,  but  merely  weeded  and  fenced. 
The  produce  is  reaped  at  the  end  of  the  year,  and  is  said  to 
be  worth  double  that  which  could  be  procured  under  ordinary 
modes  of  cultivation.  A  small  crop  is  taken  in  the  second, 
and  perhaps  in  the  third  year,  and  the  spot  is  then  deserted 
and  allowed  to  grow  up  with  jungle.  The  same  spot  .is 
cultivated  again  after  10  or  12  years  in  Malabar,  but  in 
North  Canara  the  wild  hiU  tribes  generally  clear  patches 
in  the  virgin  forest  Dr.  Cleghom  reports  that  kumari 
renders  the  land  unfit  for  cofiee-cultivation,  destroys  valuable 
timber,  and  makes  the  locality  unhealthy,  dense  underwood 
being  substituted  in  the  abemdoned  clearings  for  tall  trees 
under  which  the  air  circulated  freely.*  The  Eurumbers  and 
Irulas,  wild  tribes  of  the  Neilgherries,  also  raise  small  crops 
by  burning  patches  of  jungle  and  scattering  seeds  over  the 
ashes.  This  system,  which  sounds  so  wasteful  and  is  so 
injurious  to  the  yield  of  timber  in  the  forests,  is  exceedingly 
profitable  to  the  cultivator,  who  has  no  expenses  beyond  the 
payment  of  land-tax,  which  in  these  wild  unfrequented 
spots  is  often  evaded.  A  common  profit  is  18  to  28  B& 
an  acre. 

3  Oltighorn's  ForuU  and  Gardem  of  I  official     correKK)ndence      req>ectiiig 
South  hidia,  pp.  126-44,  where  the  |  kumari  wUl  be  lomid. 
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After  leaving  Ooticnlly  we  still  had  to  pass  throngh  fifteen 
miles  of  jungle,  before  reaching  the  open  cultivated  coimtij 
in  northern  Malabar.  In  driving  down  the  ghaut  the  views, 
through  occasional  openings,  of  the  wide  expanses  of  forest 
were  very  grand.  Tall  trunks  of  trees  towered  np  to  a^great 
height  in  search  of  b'ght  and  air,  palms  and  bamboos  waTed 
gracefiilly  over  the  road,  and  the  range  of  Coorg  mountains 
filled  up  the  background.  Most  of  the  valuable  timber  has 
been  long  since  felled  in  these  forests,  excepting  in  the  very 
inaccessible  parts.  The  poon-trees  {Cahphyllum  anguttifih 
lium),^  which  are  chiefly  found  in  Coorg,  and  yield  most 
valuable  spars  for  masts,  have  become  exceedingly  scarce. 
The  young  trees  are  now  vigilantly  preserved.  Black-wood 
(Balbergia  latifolia)  is  also  getting  scarce,  though  I  saw  t 
good  deal  of  it  in  some  of  the  Coorg  jungles ;  and  teak-trees 
of  any  size  have  almost  entirely  disappeared,  excepting 
in  the  forests  of  North  Canara. 

At  a  distance  of  twenty  miles  from  the  sea  the  cultivated 
country  commences  in  this  part  of  Malabar,  and  the  road  on 
each  side  is  lined  with  pepper-fields,  with  occasional  groves 
of  plantains  and  clumps  of  cocoa  and  betel-nut  palms.  The 
land  undulates  in  a  succession  of  hiQs  and  dales,  with  rice 
cultivation  in  some  of  the  hollows.  Here  the  pepper  is 
regularly  grown  in  large  fields,  and  not  in  gardens  as  at 
Calicut  In  the  first  place  trees  are  planted  in  rows,  usually 
such  as  have  rough  or  prickly  bark — the  jack,  the  mango, 
or  the  cashew-nut.  In  the  country  we  were  passing  through 
the  tree  used  was  an  Erythrinay  with  the  bark  of  trunk  and 
branches  thickly  covered  with  thorns.  Until  the  trees  have 
grown  to  the  proper  size  the  land  is  often  used  for  raising 
plantains.     When  the  trees  have  attained  a  height  of  15  or 


'  Cleghonif  p.  11.    Poon  spars  are 
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20  feet,  the  pepper  is  planted  at  their  bases,  and  soon  thickly 
covers  the  stem  and  festoons  over  the  branches.  The 
pepper-cuttings  or  suckers  are  put  down  by  the  commence- 
ment of  the  rains  in  June,  and  in  five  years  the  vine  begins 
to  bear.  Each  vine  bears  500  to  700  bunches,  which  yield 
about  8  or  10  seers  when  dried.  During  its  growth  it  is 
necessary  to  remove  all  suckers,  and  the  vine  is  pruned, 
thinned,  and  kept  clear  of  weeds.  The  vine  bears  for  thirty 
years,  but  every  ten  years  the  old  stem  is  cut  down  and 
layers  are  trained.  It  is  an  exceedingly  pretty  cultivation, 
and,  if  it  was  not  for  the  crests  of  straggling  branches  which 
crown  the  vine-covered  trunks,  it  would  not  be  unlike  the 
hop-fields  of  Kent. 

The  houses  on  the  road  were  built  of  laterite,  large  and 
comfortable  like  those  at  Calicut  We  saw  the  people  sitting 
before  their  doors,  busy  with  their  heaps  of  pepper.  When 
the  berries  have  been  gathered  they  are  dried  in  the  sun  on 
mats,  and  turn  from  red  to  black.  The  white  pepper  is  from 
the  same  plant,  the  fruit  being  freed  from  the  outer  skin 
by  macerating  the  ripe  berries  in  water.  Before  reaching 
Cannanore  we  passed  over  three  or  four  miles  of  elevated 
rocky  land,  without  cultivation,  and  arrived  in  the  canton- 
ment late  at  night. 

In  enumerating  the  localities  where  it  is  likely  that  chin- 
chona-plants  will  thrive,  the  mountainous  country  in  Mysore, 
north  of  Coorg,  including  Nuggur  and  the  Baba-Bodeen 
hills,  must  not  be  forgotten.  Nuggur  consists  of  rounded  hills, 
from  4000  to  5000  feet  above  the  sea,  with  peaks  rising  as 
high  as  6000 ;  and  the  adjoining  Baba-Bodeen  hills  attain  a 
height  of  5700  feet.  The  climate  is  exceedingly  moist,  and 
at  the  town  of  Nuggur,  on  the  western  side  of  the  hills,  the 
rains  last  for  nine  months,  during  six  of  which  they  are  so 
heavy  that  the  inhabitants  cannot  leave  their  houses.  The 
eastern  side  is  drier  and  more  level.     Nortli  of  Nuggur  the 
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chain  of  western  ghauts  sinks  down  &r  below  the  chindioiit 
zone,,  and  north  of  14^  they  scarcely  rise  above  the  plain  of 
Dharwar/ 

There  are  several  profitable  coffee  plantations  in  Xnggnr, 
and  I  understand  that  it  is  in  contemplation  to  establish  a 
teak  plantation  in  that  district.  Though,  as  a  locality  for 
chinchona  cultivation,  it  is  not  to  be  compared,  with  the 
Neilgherries  or  Pulneys,  or  even  with  Coorg,  still  it  is 
probable  that  some  of  the  hardier  species  might  thrive 
there,  and  thus  the  area  of  the  chinchona-plants  would  be 
eventually  extended  from  Nuggur,  in  14^  N.,  to  the  hills  near 
Courtallum,  in  the  extreme  end  of  the  peninsula. 

We  embarked  at  Cannanore  on  board  a  little  steamer  for 
Bombay.  The  view  from  the  sea  is  pretty.  On  tiie  left  is 
an  old  fort  built  long  ago  by  the  Dutch;  in  the  centre, 
looking  from  the  anchorage,  is  a  sandy  beach,  where  elephants 
were  being  loaded  with  the  luggage  of  a  detachment  of 
troops  just  arrived  from  Calicut ;  and  a  little  to  the  right  is 
the  native  town  surrounded  by  extensive  groves  of  cocoanut- 
trees,  with  the  blue  line  of  the  Coorg  and  Wjmaad  mountaiiM 
visible  in  the  distance.  Tliere  are  three  very  large  buildings 
on  the  sea-shore,  one  of  which  is  the  palace  of  the  Beebee, 
a  long  house,  with  the  ground-floor  let  out  as  a  pepper 
warehouse^ 

The  Portuguese  built  a  fort  at  Cannanore  in  1505.  They 
were  driven  out  by  the  Dutch,  who  sold  the  place  to  a 
Moplah,  from  whom  the  present  Beebee  of  Cannanore  is 
descended,  the  succession  going  in  the  female  line.  She 
is  much  in  debt,  but  owns  the  Laccadive  islands,  as  well  as 
Cannanore,  and  the  land  round  the  town.  We  were  told  that 
the  Beebee  considered  that  she  had  been  shamefully  treated 
by  the  English  Government)  and  that  she  spoke  her  mind 
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very  freely  on  the  subject  It  appears  that,  in  about  1545, 
the  Laecadive  islands  were  conferred  in  jagheer  on  the  head 
of  the  Moplah  caste  at  Cannanore,  the  ancestor  of  the  Beebee, 
by  the  Kajah  of  Cherikul,  on  the  payment  of  a  certain  tribute, 
which  was  duly  rendered  to  the  Cherikul  family  until  its 
destruction  by  Hyder  Ali  in  the  last  century.  After  the 
storming  of  Cannanore  by  the  English  in  1791,  the  islands 
came  into  possession  of  the  East  India  Company,  and  in 
1799  they  were  restored  to  the  Beebee's  family,  subject  to 
the  payment  of  an  animal  pesficush  of  10,000  Ks. 

In  April,  1847,  a  hurricane  of  unequalled  violence  swept 
over  the  islands,  which  are  only  nine  feet  above  the  sea  in 
the  highest  part.  The  wind  tore  up  the  trees  by  the  roots, 
the  waves  flooded  the  land,  and  almost  everything  on  the 
two  most  valuable  islands  was  destroyed.  The  Beebee  bor- 
rowed a  steamer  from  the  Government  to  send  supplies  for 
the  relief  of  the  islanders,  and  she  also  obtained  a  remission 
of  one-third  of  the  peshcmh  for  ten  years,  on  certain  con- 
ditions connected  with  reforms  in  her  administration.  Her 
difficulties  have  chiefly  arisen  from  being  unable  to  pay  the 
sum  demanded  for  arrears  of  pesJicush,  and  for  the  use  of 
the  steamer,  and  in  1854  the  English  Government  assumed 
the  administration  of  the  islands  imtil  the  debt  was  paid. 
It  was  desired  that  the  Beebee  should  give  them  up  alto- 
gether for  a  pecuniary  equivalent,  but  to  this  she  has 
resolutely  refused  to  consent.  The  islands  have  since  been 
restored  to  her.* 


^  The  inhabitants  of  the  Jjaccadive 
iBlands  are  Sooni  Moflsulmans.  They 
liave  some  songs  commemorating  the 
introd  action  of  Islam  500  years  ago, 
but  do  not  know  when  the  Beebee  of 
Cannanore  got  possession.  Mcnakoy, 
the  largest  island,  is  a  mass  of  coral 
5^  miles  in  diameter.  The  land  is 
less  than  a  mile  wide,  the  rest  being  a 
reef  encircling  a  large  lagoon.    Wiuin 


a  hundred  yards  of  the  reef  there 
is  no  bottom.  The  lagoon,  wliich 
abounds  in  turtle  and  fish,  has  three 
entrances  from  the  sea,  one  of  which 
has  a  depth  of  two  fathoms.  The  soil 
of  the  island  is  a  coarse  powdered 
coral,  with  a  little  vegetable  matter. 
It  is  quite  flat,  no  part  being  destitute 
of  vegetation ;  tlie  south  thickly  co- 
vered with  oocoanut-trees  and  under- 
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On  the  day  after  sailing  from  Cannanore  we  put  into  Han> 
galore,  where  the  town,  like  that  of  Galicat,  is  completely 
hidden  from  the  sea,  the  lighthouse  and  a  few  bungalows  being 
visible  on  a  hill  in  the  rear.  This  was  the  dry  season,  and 
the  coast  of  Canara  was  not  nearly  so  pretty  as  that  of  Mala* 
bar,  looking  parched  and  dried  up.  North  of  Mangaloie  is 
the  port  of  Compta,  with  a  lighthouse  on  a  steep  oonical  hill, 
but  no  town  visible.  Compta  is  now  the  port  of  shipment  for 
the  cotton  of  Dharwar,  and  there  were  several  paUaman  in 
the  anchorage,  with  their  decks  piled  up  with  bales  of  cottoo. 
They  take  it  up  to  Bombay,  where  it  is  pressed  and  shif^wd 
for  England ;  and  we  heard  that  the  crews  of  the  pattaman 
work  their  way  into  the  bales,  and  pull  out  large  handfuls  of 
cotton,  filing  the  space  up  with  filth.  In  this  way  there  is  a 
petty  trade  in  stolen  cotton  along  the  coast,  and  the  people 
work  it  up  into  gloves,  stockings,  &c.,  for  sale. 

Though,  at  the  time  of  my  visit,  Compta  was  used  as 
tho  cotton-port  for  Dliarwar,  yet  the  port  of  Sedashigbur, 
further  north,  has  a  great  advantage  over  it^  and  is  the 
only  place  along  the  coast  where  there 'is  safe  anchorage 
during  the  S.W.  monsoon.  A  point  of  land,  called  Carwar 
head,  fonns  and  protects  the  bay  of  Carwar  and  Beitcool  cove, 
and,  with  the  assistance  of  a  break>Yater,  there  would  be 
safe  anchorage  throughout  tlie  year.     A  line  of  islands  and 


wood,  and  tho  north  more  sparingly.  tc^Iescopes.      Below    them    are    180 

RatH  abound,  there  are  some  cat«,  a  Malummies,  or  pilotii,  a  mok  obtaintd 

few  cowt)  and  goain,  huge  grey  cranes,  by  merit.   Then  1107  KUinr*,  forming 

ducks  occasionally,  and  tlio  mosquitos  tho  bulk  of  tho  populatiun,  who  are 

lire  fojufiil.  small  lundetl  proprietors,  go  to  sfti  fef 

Tlic   i)opulation  is  2500 ;   of  tliese  regular  wages,  but  are  very  iwlepen- 

IIG  ant   Malikans^  tlio  aristocracy  of  dent     Then    583    Mtt^kuierrUsy    or 

the  inlands,  who  own  vessels  trading  trec-elim))ers  for  hire.    The  heml-men 

to  Ik'ugal.     Tho  Koomahcur,  or  agent  are    elected    by    tho    people.      The 

of  Uie  Bei^bee,  is  generally  a  Mali-  islanders  have  six  or  seven  vew^ Is  tit 

kan ;    he  collects   rents,   and   super-  for  tlie  Ben^   trade,  and   three  or 

intends    her    tniAic.     The    Maliham  four  for  coastmg.   They  go  with  monev 

huve  tho  exclusive  privilege  of  wear-  to  Goa  and   Mangalore  for  sidt  and 

in^  hIioi'h,  live  in  lurge  hoiUM^s  built  rice,  with  coir  to  iieufi;al,  with  coctM- 

round   courtyanls,  and   posm^ss  Eng-  nuts  to    (lalle,  and    bring    Oalcutu 

liNh  (luudrunts,  charts,  compasses,  and  clotlis  home.— Mr.  Thomas's  Kepuri, 
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rocks,  called  the  Oyster  rocks,  a  little  to  the  northward,  also 
offers  a  place  of  shelter.  There  is  an  anchorage  under  their 
lee  during  the  S.W.  monsoon,  where  vessels  might  ride  in 
perfect  safety,  and,  when  a  lighthouse  is  established  on  the 
highest  Oyster  rock,  vessels  will  be  able  to  approach  this 
dangerous  coast,  and  run  into  the  anchorage,  during  the  sum- 
mer months.  Sedashighur  is  nearer  Dharwar  than  any  other 
port ;  a  river,  the  Eitla-nuddee,  navigable  for  boats  for  twenty 
miles,  falls  into  the  sea  close  to  the  anchorage,  and  a  good 
road  is  all  that  is  required  to  make  this  place  an  important 
port  for  the  shipment  of  cotton.  Energetic  measures  have 
already  been  adopted  for  this  purpose,  and  it  will  not  be  long 
before  Dharwar,  the  only  cotton  district  in  India  where  the 
American  species  has  as  yet  been  profitably  cultivated,  will 
be  supplied  with  a  port  where  the  cotton  may  be  pressed  and 
shipped  direct  for  England.* 

After  passing  Sedashighur  we  put  into  Goa  harbour,  and 
went  thence  to  Vingorla,  the  port  of  the  Belgaum  district, 
and  a  great  place  for  the  manufacture  of  earthenware  chat- 
ties, which  are  taken  up  the  coast  in  pattamars.  The  follow- 
ing day  we  were  at  Rutnagherry,  and  passing  Sevendroog, 
the  famous  stronghold  of  the  pirate  Angria,  we  concluded  our 
coasting  voyage  by  anchoring  in  Bombay  harbour. 

^  The  groHB  exports  of  cotton  from  tlie  porU}  in  the  various  districts  of  the 
Madras  Presidency  in  1859-00  wore  as  follows  : — 

Vizagapatam       ..      ..  40,758  lbs.        Valued  at        ir783 

Godavery      3.000  „  3(> 

Krishna        *  198.070  .,  1.591 

Nellore         21.075  ..  230 

Fort  St.  George          ..  7,960.308  .,  128.048 

TinneveUy 18.502.546  ,.  274,380 

Mahibar        2,509.132  ..  49.900 

N.  and  8.  Canara       ..  334^04.498  ..  504.905 

Total     ..     02,500.047  „  900.473 

In  1800-61  the  total  export  of  cotton  from  Bombay  amounted  to 
:i55.393.894  Ibe. ;  of  which  278,808.120  lbs.  went  to  Great  Britain. 

In  the  same  year  the  ports  of  Malabar  and  Canara  sent  55.182.181  lbs.  to 
Bombay. 
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CHAPTER   XXVIL 

THE  MAHABALESHWUB  HILLS  AND  THE  DEOCAN. 

Journey  fit>m  Bombay  to  Maloolm-penth  —  The  Mababaleflhwiir  HOk  —  Tkt 
village  and  its  temples — Elevation  of  the  hillB  —  Fonnfttioo  —  Sofl  — 
Climate  —  Vegetation  —  Sites  for  chinchona-plantations  —  Pannchgannf 

—  Waee  —  Its  temples  —  The  babool-tree — Shirwnl  —  The  Tillage  ijilf 

—  y iUage  officials — Bana  balloota  -—  Oultivators  ~  FestiTals — Crops  aad 
harvests  —  Pooaa  —'The  Bhore  ghant  —  Betnm  to  Bombay. 

The  districts  best  adapted  for  the  cultivation  of  chinchoiift- 
plants  are  those  in  the  sonthem  part  of  the  peninsula,  at 
suitable  elevations,  which  receive  moisture  from  both  mon- 
soons. The  Neilgherry  hills  are  the  centre  of  these  hill 
districts,  and  as  we  advance  further  from  that  nucleus  in  a 
northerly  direction  the  rainfall  from  the  south-west  monsoon 
becomes  heavier,  while  the  climate  of  the  winter,  when 
easterly  winds  are  blowing,  increases  in  dryness.  In  14°  N. 
lat  the  hills  of  Nuggur  sink  down  into  the  plains  of  Dharwar, 
and  from  that  point  to  the  Mahabaleshwur  hills  in  18°  X. 
there  are  few  parts  of  the  western  ghauts  which  attain  a 
sufficient  elevation  for  the  successful  growth  of  chinehona- 
plants.^ 

The  Mahabaleshwurs,  however,  are  upwards  of  4000  feet 
above  the  sea,  and  it  was  therefore  {>0S8ible  that  they  mi^t 
present  localities  suitable  for  chinchoua  cultivation.  In 
February  18(51  I  started  from  the  Slazagon  bunder,  at 
Bombay,  in  a  bunder-boat,  for  the  purpose  of  examining 
these  hills,  and,  crossing  the  harbour,  coasted  for  a  shon 
distance  along  the  shores  of  the  Conain,  and  then  sailed  up 

'  lu  iHt.  15^  N.  the  western  ghauts  are  not  more  than  1100  feel  above*  thr 
fen. 
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the  Nagotna  river,  with  low  jungle  on  either  side.  At 
Nagotna  two  sets  of  hamdU  were  waiting  for  us,  and  we 
started  for  Mhar,  a  distance  of  forty  miles  across  the  low 
country  of  the  Concan.  The  hamah  or  palkee-bearers  belong 
to  the  Mhar  or  Parwari  caste,  who  are  also  watchmen,  porters, 
and  guides,  and  are  believed  to  be  the  aborigines  of  the 
country.  They  are  athletic  men,  with  slender  and  remark- 
ably symmetrical  figures  when  young,  always  working  in 
gangs  of  twelve  to  each  palkee,  three  at  each  end,  and  the 
others  relieving  them  at  intervals.  They  carry  the  weight 
with  a  skill  which  only  a  life-long  practice  could  give,  and  go 
over  the  ground  at  the  rate  of  four  miles  an  hour,  at  a  sort 
of  trot. 

The  country  is  generally  well  covered  with  rice-fields,  now 
in  stubble ;  and  the  numerous  stacks  of  rice-straw,  raised 
five  or  six  feet  from  the  ground  on  stakes,  formed  the 
principal  feature  of  the  landscape.  A  few  miles  beyond  Mhar 
the  western  ghauts  rise  abruptly  from  the  plain  of  the 
Concan,  in  two  gigantic  steps.  The  first  step  is  ascended  by 
the  steep  corkscrew  road  of  the  Parr  ghaut,  and  between  its 
summit  and  the  foot  of  the  Bartunda  ghaut,  which  winds  up 
the  second  step,  there  is  a  level  cultivated  plateau.  To  the 
left  of  the  road,  overlooking  the  Concan,  there  is  a  steep 
conical  hill,  crowned  by  the  famous  robber  fort  of  Pertaub- 
ghur.  Here,  in  1659,  Sevajee,  the  famous  founder  of 
Mahratta  power,  assassinated  Afzul  Khan,  the  general  of 
the  Mohammedan  King  of  Beejapore's  army,  at  an  interview. 
We  could  see  the  dark  walls  of  the  fort,  with  ruined  build- 
ings, and  a  tall  tree  rising  behind  them.  The  ascent  of  the 
second  ghaut  brought  us,  almost  immediately,  into  the  hill 
station  of  Mahabaleshwur.  The  view  firom  our  lodging 
embraced  a  foreground  of  rounded  hills  covered  with  green 
wood,  with  ranges  of  pointed,  rounded,  and  flattened  peaks  in 
the  distance,  shimmering  in  the  rays  of  a  hot  sun. 
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The  Mahabaleshwnr  hills  are  the  loftiest  part  of  the 
western  ghants  in  the  Bombay  presidency.  They  form  an 
undulating  table-land  of  small  extent^  terminated  to  the 
westward  by  a  very  abrupt  descent,  often  forming  scarped 
precipices  overhanging  the  Concan ;  and  sloping  down  more 
gradually  on  the  side  of  the  Deccan.  The  highest  pointy  close 
to  the  English  station,  in  lat.  l?""  59^  N.,  is  only  4700  feet 
above  the  sea.  The  English  station,  with  a  native  bazar  and 
village,  was  formed  by  Sir  John  Malcolm  in  1828,  and  has 
received  the  name  of  Malcolm-penth.  Several  of  the  but- 
rounding  peaks  are  named  after  his  daughters.  The  roads 
are  excellent,  and  are  bordered  by  such  trees  and  ahmbs  as 
jasmine,  figs,  EandiaSf  Chndias,  and  Cratakarice^  with  a  prettj 
white  ClematM  climbing  over  them.  The  station  is  near 
the  edge  of  a  range  of  precipitous  mountain  crags  and  diflb 
overlooking  the  Parr  valley.  The  difis  are  broken  by  severd 
profound  ravines,  thus  forming  promontories  conunanding 
grand  views  of  the  hill  fort  of  Pertaubghur,  the  Concan,  and 
even  the  sea  on  very  clear  days.  Good  carriage-roads  have 
been  made  to  those  points  which  command  the  best  views, 
such  as  Babington,  Bombay,  Sidney,  and  Elphinstone  points, 
all  looking  west.  From  Babington  point  there  is  a  mag- 
nificent view.  The  station,  with  numerous  bungalows  peeping 
out  amongst  the  trees  to  the  north,  is  seen  along  the  crest  of 
a  ridge  which  is  separated  from  Babington  point  by  a  pro- 
found ravine.  The  precipitous  cliffs,  now  dried  up  and 
barren,  are  scarped  and  furrowed  by  the  water  which  deluges 
them  during  the  prevalence  of  the  south-west  monsoon  ;  but 
there  was  one  bright  green  spot  where  some  potatoes  were 
cultivated  in  terraces,  on  the  edge  of  a  precipice. 

The  most  conspicuous  object  in  the  station  is  an  obelisk 
of  latorite,  erected  to  the  memory  of  Sir  Sidney  Beckwith. 
Yrom  this  point,  immediately  above  the  little  thatched 
I'liurch,  there  is  a  good  view  of  the  station,  the  numemos 
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bungalows,  peeping  out  amongst  their  shrubberies,  dotted 
about  in  all  directions;  the  billiard  bimgalow,  sanatarium, 
and  public  library,  all  built  of  laterite,  standing  in  an  open 
space ;  the  native  bazar  at  our  feet ;  and  a  curiously  shaped 
mass  of  mountain  peaks  to  the  south  and  west. 

One  day  we  rode  over  to  the  native  village  of  Mahaba- 
leshwur,  which  is  three  miles  from  Malcolm-penth.  The  little 
village  consists  of  a  few  dozen  thatched  huts,  on  the  side  of  a 
wooded  lull,  and  some  very  interesting  temples.  By  the 
roadside,  in  the  hedges  surrounding  the  huts,  there  were 
roses,  daturas,  and  jambul-trees  {Eugenia  jarnboUmum)  with 
heads  of  graceful  flowers. 

The  chief  temple,  built  at  the  foot  of  a  steep  hiU,  has  an 
open  space  in  front.  The  exterior  waU  is  faced  with  pilasters 
painted  yellow,  the  intermediate  space  being  red.  In  the 
centre  there  is  an  arched  doorway  leading  into  an  interior 
cloister,  built  round  a  tank.  No  European  is  allowed  to 
enter,  but,  from  the  outside,  a  cow  carved  in  stone  is  visible 
on  the  opposite  side  of  the  tank,  with  a  stream  of  water 
pouring  from  its  mouth.  This  fountain  is  said  to  be  the 
source  of  the  Krishna,  and  the  temple  is  considered  very 
sacred  in  consequence.  To  the  right,  and  a  little  in  front 
of  the  temple,  there  is  a  square  chapel  sacred  to  Siva  or 
Mahadeo.  A  flight  of  steps  leads  up  to  three  narrow  arched 
doorways,  the  centre  one  being  occupied  by  an  image  of  the 
bull  Nandi  in  stone,  in  a  sitting  posture,  with  its  back  to  the 
people,  and  facing  the  image  of  the  Grod  inside.  The  chapel 
is  surmounted  by  a  very  picturesque  dome,  with  stone  tigers 
at  each  angle.  Tall  trees  and  thick  bushes  cover  the  hill  in 
the  rear  immediately  above  the  larger  temple,  and  on  the 
left  there  is  a  long  native  choultry ^  with  a  thatched  roof. 

These  temples  were  built  about  a  century  ago  by  a  rich 
banker  of  Sattara,  but  they  stand  on  the  sites  of  more  ancient 
structures,  the  work  of  Gowlee  Bajahs.    The  Growlees  are  a 
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race  of  aboriginal  herdsmen,  scattered  OTer  tiie  western  g^unti 
from  Mahabaleehwur  to  Eolapore.  Though  they  now  spesk 
the  Mahratta  language,  jet  a  great  nmnber  of  their  woidi, 
their  features,  and  many  of  their  customs  are  Ganaiese ;  and 
they  are  evidently  a  branch  of  the  great  Drayidian  gioiq>  of 
nations. 

The  temples  of  Mahabaleshwur  possess  extensiTe  landed 
property,  some  of  it  on  the  slopes  overhanging  the  Flur 
valley.  It  is  in  charge  of  an  hereditary  Enamdar,  who  lifet 
in  the  Deccan,  and  visits  the  temples  once  a  year.  He  keqps 
them  in  tolerable  repair,  and  pockets  the  surplus  of  their 
revenues.  From  the  village  there  is  an  extensive  view  of  the 
deep  valley  of  the  Krishna  and  Yena,  to  the  eastward*  which 
slopes  down  abruptly  from  the  hill  on  which  Mahabaleshwor 
is  built. 

As  in  Ck>org  there  is  a  curious  legend  respecting  the  or^ 
of  the  Cauvery,  so  in  the  ]\[ahabaleshwur  hiUs  an  equally  wild 
story  is  attached  to  the  source  of  the  Krishna.  It  is  said  thst 
two  giants,  called  Mahaballee  and  Anteeballee,  made  war  upon 
the  Brahmins,  until  they  were  destroyed  by  Siva.  Before 
they  died  they  asked  a  favour,  which  was  granted,  namelvt 
that  they  and  their  followers  might  be  turned  into  riven. 
This  is  the  fabulous  origin  of  five  rivers : — the  Krishna,  named 
in  honour  of  one  of  Vishnu's  avaturs ;  the  Koina  and  the 
Yena,  flowing  to  the  Deccan ;  and  the  rivers  Sawitri  and 
Oawitri,  finding  their  way  through  gorges  to  the  westward, 
aud  becoming  tributaries  of  the  Bancoot  river  in  the  Concaa 
The  Krishna  is  looked  upon  as  a  personation  of  the  God 
Krishna  in  a  female  form,  and  is  often  called  baee  or  lady 
Krishna.  This  important  stream,  issuing  from  the  cow's 
mouth  at  Mahabaleshwur,  flows  down  a  gorge  bounded  by 
steep  barren  hills,  terminating  in  rocky  cliffs.  We  could  see 
the  river,  like  a  silver  thread,  meandering  through  some 
cultivated  land   far  below ;    but  the  general  aq)ect  of  the 
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country  was  barren  and  cheerless.  Dnring  the  monsoon  it 
is  doabtless  quite  green. 

The  Mahabaleshwur  hills  average  an  elevation  of  4500 
feet  above  the  sea.  They  are  composed  almost  entirely  of 
laterite,^  overlying  eruptive  rocks,  such  as  basalt^  greenstone, 
and  amygdaloid;  and  the  soil  is  a  clay  resulting  from  the 
disintegration  of  the  laterite. 

On  these  hills  October  is  the  commencement  of  the  dry 
season,  but  during  that  month  the  amount  of  aqueous  vapour 
in  the  atmosphere  is  still  considerable,  while  the  temperature 
is  cool  and  equable.  From  November  the  air  becomes  gra- 
dually drier  until  the  end  of  February ;  the  weather  is  dry 
and  cold,  and  a  sharp  dry  easterly  wind  usually  prevails. 
The  mean  temperature  of  this  season  is  64°,  with  a  daily 
variation  of  about  12°.  Fogs  and  mists  commence  in  March, 
and  gradually  increase  until  the  rain  begins  in  the  end  of 
May.  The  hottest  month  is  April.  From  the  end  of  May  to 
September  there  is  almost  incessant  rain,  and  the  hills  are 
constantly  enveloped  in  clouds  and  fog.  The  mean  tempe- 
rature of  the*  rainy  season  is  64*5°,  but  the  daily  variation  is 
only  3°.  The  average  rainfall  is  227  inches,  of  which  nearly 
one-third  comes  down  in  August.^     (See  Table,  next  page.) 

The  vegetation  of  these  lulls,  as  might  be  expected  from 
the  essential  difference  in  the- climate,  is  quite  distinct  from 
tliat  of  the  Neilgherries.  There  is  a  great  want  of  forest-trees 
in  the  jungles,  and  the  trees  and  bushes  are,  as  a  rule,  poor 
and  stunted.  The  hills  are  covered  with  grass  and  ferns,  and 
are  dotted  .over  with  a  shrub  called  by  the  natives  rumeta. 
It  is  the  Lasumphon  specumts,^  with,  flowers  something  like 
small  Guelder  roses,  clustered  in  terminal  umbels.  The  Bandia 
dumetarum,  a  thorny  bush,  is  also  common.     In  the  thickets 


^  The  trap  formation  of  the  nortliem 
part  of  the  ghauts  terminateB  in  18^ 
N.,  and  10  racceeded  by  laterite. 

*  Tran§cuslicn»  of  the  Medieai  and 


Physical  Society  of  Bombay  for  1838,  i. 
p.  02. 

*  Or  Onidia  erioeephala  of  Graham. 
—ViOxfiWn  Bombay  Flora,  p.  221. 
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MAHABALESHWUB  HILL& 


MORTH. 

Meui 

Temp©" 

ratare. 

Mean    - 

Majd. 

mnm. 

Mean 
Mini- 
mam. 

Extreme 
Mazl- 

Extmne 
Mini. 

mum* 

Mean 

daiU 

VarietlQO. 

BainftU 
to 

Wm 

Jan. 

63 

70 

56 

75 

45 

14 

None. 

XX 

Fc^ 

64 

72 

57 

78 

46 

14 

0-3 

AJN.W. 

March   .. 

71 

79 

65 

87 

57 

13 

0^7 

Da. 

April     .. 

74 

.  81 

67 

90 

56 

13 

1-3 

K.W. 

May      .. 

71 

78 

66 

88 

57 

12 

1-45 

Weilaily. 

June 

67 

70 

63 

82 

62 

6 

47-9 

WAW. 

July      .. 

63 

64 

62 

73 

62 

1 

67-4 

Da. 

Aug.      .. 

63 

65 

63 

70 

61 

2 

81-8 

^ 

Sept.      •• 

64 

66 

62 

73 

56 

3 

SO-B 

Da. 

Oct.      .. 

65 

70 

61 

73 

54 

8 

5-5 

bMr* 

Nov.      .. 

64 

70 

58 

72 

51 

11 

2-9 

Da. 

Dec 

63 

68 

58 

73 

1 

49 

10 

0^ 

Db. 

I  observed  a  Memecylon,  called  by  the  natives  anjun^  a  me- 
lastoiuaceous  tree,  with  beautiful  purple  flowers;^  a  small 
Crotalaria,  with  a  bright  yellow  flower;  a  Jagminum;  an 
Indigofera ;  the  Eugenia  Jarnhclcmum ;  the  pretty  creeping 
Clematis  Wightiana ;  some  willows  near  streams ;  a  Sdanum ; 
and  the  Curcuma  caulina,  a  kind  of  arrowroot^  with  eno^ 
mous  leaves,  sometimes  tinged  with  red,^  in  flower  during  the 
rains.^ 


'  DalzcU's  Bombay  Flora,  p.  93. 

«  Ibid.,  p.  275. 

7  The  following  list  of  shrubfl,  trees. 


And  ferns  growing  at  Mahahaleahwv 
has  been  kindly  fonuBlMxl  Iff  Mr. 
DalzeU. 


LuT  OF  Snarw  akd  Treks  GBOimro  ox  ths  hiohsst  oaoria>  at  ICaha 

Eugenia  JamboUnam. 
MomecjrloD  tinctortum. 
M»ta  Indica. 
PjrgnuD  Zeylanlcum. 
Indlfcufera  imkbella. 
Actinodaphne  (3  n>.). 
Bradleia  lanceolaru. 
HcagnoA  K»lofca. 
OtjTih  Wightiana. 
LMioclplK>n  Hprciosos. 
fiaUx  totraupcnna. 


Oilltcarpa 

Strubilanthus  aapenlinoa  and 

Llgostnim  NoOgtMYmiie. 

Olea  dloica  and  RoabQifiaiia. 

Ilex  WigfaUana. 

M«ba  ntgrescvm. 

I>io^>jro«(3ip.) 

Hopea  sptcata  and  rarwnma. 

Kmbelia  ribeit  and  fdandullfna. 

NotoQla  graodtflora. 

Artemiiia  parrtflora  and  Indkrn. 
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I  relnctantlj  came  to  the  conclusion  that  the  Mahaba- 
leshwur  hills  were  not  well  suited  for  the  growth  of  chinchona- 
plants.  The  intense  dryness  of  the  atmosphere  during  the 
greater  part  of  the  year,  the  poor  character  of  the  vegetation, 
and  even  the  enormous  rainfall  during  the  summer  months, 
which  more  resembles  the  climatic  conditions  of  the  forests  of 
Canelos  to  the  eastward,  than  the  region  of  "  red-bark  "  trees 
to  the  westward  of  Chimborazo,  all  pointed  to  this  conclusion. 
Nevertheless  some  seeds  of  chinchona-plants  were  forwarded 
to  Mr.  Dalzell,  the  Conservator  of  forests  in.  the  Bombay 
Presidency,  which  are  said  to  have  come  up  well  at  Mahaba- 
leshwur.  If  these  plants  should  really  thrive  it  will  prove 
that  they  are  capable  of  adapting  themselves  to  differences  of 
climate  to  an  extent  of  which  we  previously  had  no  idea.  I 
sincerely  trust  that  this  may  be  the  case,  and  that  some 
at  least  of  the  species  of  Chinchonse  now  in  India  may  bo 
successfully  introduced  into  the  Mahabaleshwur  hills.  Mr. 
Dalzell  informs  me  that  there  are  high  hills  to  the  eastward 
of  the  Portuguese  settlement  of  Goa,  but  not  so  elevated  as 
Mahabaleshwur,  where  he  thinks  that  some  of  the  Chinchona3, 
which  flourish  at  low  elevations,  might  be  acclimatized.  He 
had  observed  that,  in  the  Bombay  Presidency,  a  difference  of 
150  to  200  miles  southing  is  equivalent  to  a  certain  elevation, 


Cbinchokacejb. 


Qramnea  ▼aglnmn. 
PftTetta  Indica. 
Ixor»  Qlgrlcam  and  parriflota. 
Canthium  ambellatum. 
VaoguerU  edalts. 


Santla  vennlota. 
Wendlandla  Notonkma. 
Hymenodtctjoo  oboTatum  and  ejcodmun. 
Orifflthia  fragraaa. 
Randia  dmnetonuiL 


Fkiuib  at  Hahabalcoiwub. 


Lastrea  densa  and  oocbleata. 

Nephrodinm  molle. 

Sagenia  hippocrepls. 

Atbyrlom  fiUx  foemina. 

ABpIeninra  planicaule  and  erectmn. 

LHplaxtum  eacalentum. 

Pteria  quadrtalata,  ladda,  and  aqoUioa. 

Campteria  RotUeriana. 

Adlantnm  hurolatam. 


Cheilantbea  fiuinoML 
PolTpodlmn  qnercifoUum. 
Pleopeltls  nuda. 
PoBcUoptertii  virena. 
Leptocbilaa  lanoeolaUii. 
Acroatichom  aurenm. 
Lygodlnm  scandeoa. 
Oainunda  regalia. 

2   H 
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that  18,  that  plants  confined  to  the  highest  ground  in  lal  18^ 
are  found  at  a  much  lower  level  in  lat  15^;  and  that 
members  of  the  family  of  Chinchonacead  increase  in  the 
number  of  genera  and  species  as  we  trayel  soatli  from 
Mahabaleshwor,  along  the  summit  of  the  range,  to  lat  15^. 

The  road  down  into  the  Deccan,  jBrom  Malcolm-penth,  leads 
to  the  eastward  over  lulls  bare  of  jungle,  and  sprinkled  oter 
with  a  scanty  growth  of  LasioriphoM  and  fi^ms.  After  sii 
miles  it  begins  to  pass  along  a  ridge  or  saddle^  with  the  deep 
▼alley  of  the  Krishna  on  one  side,  and  that  of  the  Yena  on 
the  other.  The  hills  which  bound  these  yalleys  are  reiy  pfe> 
cipitous,  and,  at  this  season,  look  grey  and  barren,  with  rUgei 
of  rock  cropping  out^  entirely  destitute  of  all  vegetatimL  The 
valleys  and  lower  slopes  of  the  hills  are  covered  with  fidds  of 
grain,  now  in  stubble,  but  which  must  look  bright  and  green 
during  the  rainy  season. 

At  a  distance  of  ten  miles  from  Malcolm-penth,  on  a  slope 
overlooking  the  Krishna  valley,  there  are  some  small  expe- 
rimental farms,  belonging  to  apothecaries  in  Sir  Jamsetjee 
Jeejeebhoy's  hospital  at  Bombay,  at  a  place  called  Paunch- 
gunny.  An  application  was  made  for  some  chinchona-plants. 
to  be  raised  at  Paunchgunny ;  no  doubt  all  possible  care  and 
attention  would  have  been  bestowed  upon  them ;  and  I, 
therefore,  regret  tliat  it  should  be  a  locality  where  they  are 
not  at  all  likely  to  flourish.  Here  the  road  descends  the  Tai 
ghaut  into  the  Deccan,  and  in  a  couple  of  hours  we  reached 
the  bungalow  on  the  banks  of  the  river  Krishna,  opposite  the 
town  of  Waee. 

The  to»Ti  on  the  other  side  of  the  river,  with  its  numerous 
temples,  was  by  far  the  most  interesting  place,  in  an  archi- 
tectural point  of  view,  that  we  had  yet  seen.  Long  flights  of 
stone  steps  lead  up  from  the  waters  of  the  sacred  Krishna  to 
the  paved  platform  on  which  the  temples  are  built.  Crowds 
of  women  and  children  in  blue  dresses,  and  men  in  white 
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cotton  cloths  and  red  turbans,  were  washing  their  clothes  in 
the  river,  or  sitting  on  the  steps  and  gazing  into  the  water, 
while  naked  Brahmins  employed  themselves  in  scrubbing  the 
copper  utensils  of  the  temples.  The  largest  and  most  im- 
posing temple  is  that  dedicated  to  Ganesa,  or  Gunputty  as  he 
is  called  in  the  Deccan.  It  is  a  mass  of  solid  masonry,  whence 
a  wide  flight  of  stone  steps  leads  down  to  the  Krishna.  The 
shrine  itself  is  a  plain  stone  building,  with  a  large  vestibule 
in  front,  consisting  of  four  arched  entrances  on  each  side,  and 
three  at  the  end.  The  ceiling  of  this  porch  is  very  curious. 
It  is  formed  of  square  flagstones  fltted  into  each  other,  and 
clamped  together  above,  so  as  to  make  a  flat  surface  exactly 
resembUng  the  pavement  below.  From  the  porch  a  square 
doorway  leads  into  the  shrine,  which  is  a  small  chamber  with- 
out ornament  or  decoration,  with  the  colossal  figure  of  Gun- 
putty  feuung  the  entrance.  The  idol,  with  a  huge  elephant's 
head,  the  trunk  of  which  it  holds  in  one  of  its  four  hands,  an 
enormous  belly,  and  cross  legs,  is  hewn  out  of  a  solid  block  of 
black  stone. 

The  temple  of  Gunputty  is  surmounted  by  a  very  remark- 
able spire,  consisting  of  broad  concave  flutings  rising  out  of  a 
circlet  of  lotus-leaves,  and  approaching  each  other  sb'glitly  as 
they  ascend,  until  they  finally  terminate  in  another  circle  of 
lotus-leaves,  out  of  which  a  fluted  dome  rises  and  crowns  the 
spire.  The  whole  efiect  is  very  good,  and  forms  the  prin- 
cipal feature  in  the  view  of  Waee  from  the  right  bank  of  the 
Krishna. 

A  little  further  back  there  is  a  small  temple  dedicated  to 
Siva  or  Mahadeo,  surrounded  by  a  high  wall  Within  the 
enclosure,  and  in  front  of  the  shrine,  there  is  a  canopy 
supported  on  sixteen  stone  colmnns,  the  inner  four  being 
under  a  small  dome,  and  the  rest  of  the  roof  consisting 
of  a  very  curious  pavement-like  ceiling,  exactly  similar  to 
tliat  in  front  of  Gunputty's  temple.    Advancing  through  this 

2  H  2 
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yestibaley  wliich  is  a  plain  but  perfect  piece  of  masonry  in 
very  good  taste,  we  came  to  alarge  image  of  Siva's  boll,  called 
NmicU,  under  a  mandap  or  canopy,  supported  by  four  pillanL 
The  image,  which  is  in  a  sitting  posture,  with  its  head  turned 
towards  the  door  of  the  shrine,  has  numerous  ornaments 
carved  about  its  head  and  neck,  amongst  them  a  necklace  of 
bells.  It  is  hewn  out  of  an  immense  block  of  stone.  Imme- 
diately  in  front  of  Ntmdi  is  the  shrine  itself,  but  the  interior 
was  too  dark  to  enable  us  to  discern  the  god.  The  lower  fmrt 
of  the  building  is  of  plain  masonry,  with  two  small  square 
windows  in  fretted  stone-work ;  but  the  upper  part  is  sui^ 
mounted  by  a  richly-carved  spire  and  dome,  while  on  the 
cornice  of  the  roof  there  are  niches  containing  stone  fignrea 
The  spire  has  three  tiers  of  gods  round  it  in  niches,  and  is 
crowned  by  a  fluted  dome,  I'esting  on  a  circlet  of  lotus-leaves. 
There  is  another  temple  on  the  platform  facing  the  river, 
dedicated  to  Parvati,  Siva's  wife. 

By  the  time  we  had  completed  the  examination  of  these 
temples,  we  were  surrounded  by  a  great  crowd  of  Brah- 
mins, hamals^  girls  and  boys,  who  continued  to  follow  os 
about 

We  then  went  up  one  of  the  streets  of  this  most  devout 
little  town,  and  came  to  a  temple  dedicated  to  Vishnu,  the 
enclosure  of  which  is  also  surrounded  by  a  high  wall,  with 
lean-to  grain-shops  outside.  The  interior  of  the  enclosure  is 
lined  with  betel-nut  palms,  and  paved  with  large  flags,  on  one 
of  which  the  figure  of  a  tortoise  is  carved.  The  temple  stands 
in  the  centre,  with  a  richly  ornamented  spire  above  it.  The 
interior  consists  of  a  nave,  with  aisles  on  each  side,  and  at 
the  end,  opposite  the  doorway,  there  is  an  open  grating, 
Mrithin  which  is  the  deity.  The  temple  was  crowded  with 
nautch-girls,  and  numbers  of  people  were  passing  in  and 
out,  doing  poojah.  They  first  prostrated  themselves  at  the 
entrance,  then  before  the  srrating,  and  finally  touched  a  bell 
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overhead  before  giving  place  to  other  devotees.     Nearly 
opposite  Vishna's  temple  is  another  to  his  wife  LakshmL 

We  afterwards  walked  through  the  bazar,  a  busy  inte- 
resting scene,  crowded  with  people.  We  saw  exposed  for 
sale  grains  of  all  kinds  in  baskets,  heaps  of  red  ochre  for 
painting  Gods  and  the  sect-marks  on  the  forehead,^  sweet- 
meats, cotton  cloths,  muslins,  and  chatties  of  clay  and 
copper.  Near  the  river  there  are  five  smaller  temples  to 
Siva,  each  with  its  Ncmdi  outside  the  door,  and  many  sacred 
peepul-trees,  surrounded  by  walls  of  solid  masonry. 

At  sunset  the  view  of  Waee  from  the  opposite  side  of  the 
river,  with  the  temples  reflected  in  the  water,  the  thickets  of 
trees  behind,  and  the  crowds  of  people  in  snow-white  cotton 
dresses  and  red  turbans,  was  enchanting.  Waee  derives  its 
great  sanctity  partly  from  being  on  the  banks  of  the  sacred 
Krishna,  and  partly  from  the  tradition  that  it  was  the 
residence  of  the  five  Pandus,  the  favourite  mythical  heroes 
of  the  Hindus,  during  ptirt  of  the  time  of  their  exile.  The 
people  still  have  many  tales  respecting  their  deeds,  especially 
those  of  Bhima,  who  was  the  biggest  and  strongest  of  the 
five.  A  peak  rising  above  the  dried-up  barren  line  of 
mountains  behind  the  town  is  called  after  them  PcmdugTiur. 
The  temples  of  Waee  were  chiefly  built,  about  a  century  ago, 
by  the  head  of  a  wealthy  Mahratta  family  named  Bastia. 

From  Waee  we  travelled  over  dried-up  plains,  with  arid 
desolate  hills  in  the  distance,  and  reached  the  village  of 
Shirwul  at  early  dawn.  There  were  a  few  banyans  near  the 
road,  and  some  babool-trees  {Acacia  Arabica)  dotted  about 
over  the  plain.     The  babool-tree  in  the  Deccan  has  the  same 


^  EveiT  Hindu  wean  a  sect-mark 
on  hJ8  forehead.  These  marks  are 
thick  daubs  of  white  earth,  red  ochre. 


latter  wearing  his  mark  horizontal, 
and  the  former  perpi'ndicular.  Any 
conical  or  triangular  mark  is  a  symbol 


or  sandal-wood,  and  there  are  several  of  the  linga.  Two  per}x;ndicular  lines 
forms  according  to  the  different  sects.  \  and  a  dot  between,  denotes  a  wor- 
The  ^rand  di^inctions  aro  between  shipper  of  Vishnu  as  Rama  or  Krishna, 
worshippers  of  Vishnu  and  Siva,  the    &c.  &c. 
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uses  as  the  carob  in  Peru.  The  hard  tough  wood  is  exten- 
sively used  for  ploughshares,  naves  of  wheels,  and  tent-pegs; 
its  necklace-shaped  pods  are  favourite  food  for  sheep  and 
goats^  and  the  bark  is  used  for  tanning.*  It  flourishes  on  drj 
arid  plains,  and  especially  in  black  cotton-soil,  where  other 
trees  are  rarely  met  with.  The  hedges  round  Shirwul  are  of 
prickly  pear  or  milk-bush  {Euphorbia  tirucaUi^). 

Shirwul  is  one  amongst  many  of  those  village  communities 
of  the  Deccan  which  have  retained  their  peculiar  customs 
and  organization  from  time  immemorial  The  Hindu  Rajahs 
have  been  succeeded  by  Mohammedan  Kings,  who  in  their  torn 
have  been  followed  by  Mogul  Subadars,  Mahratta  Peishwas, 
and  English  Collectors,  but  the  village  communities  have 
continued  unchanged  through  all  these  revolutions,  and  thus 
the  great  mass  of  the  people  still  live  under  institntioos 
which  excite  veneration  from  their  immense  age.  The  cul- 
tivator of  the  Deccan  obeys  precisely  the  same  rules  and  has 
the  same  customs  as  were  followed  by  his  ancestor  before  the 
period  of  history  commenced;  and,  as  the  land-assessment 
has  now  been  established  for  thirty  years,  on  remarkably  easy 
terms,  his  condition  may  not  disadvantageously  be  compared 
with  that  of  any  other  peasantry  in  the  world- 

The  village-system  of  the  Deccan  is  so  curious  in  itself,  and 
so  interesting  from  its  unknown  antiquity,  that  some  account 
of  one  of  the  villages  a  few  miles  from  Poona,  similar  in  all 
respects  to  that  of  Shirwul,  will  not  be  out  of  place.  I  have 
taken  it  from  an  article  written  thirty  years  ago.^ 

The  land  belonging  to  the  village  comprises  3601)  acres, 
1955  arable  and  the  rest  common  pasture,  w^ith  hedges  of 
milk-bush  {Euphorbia  tirucalli)  enclosing  the  garden-grounds. 
The  village,  which  is  surroimded  by  a  mud  wall  with  two 


9  Clej^horu.  p.  222.     Dulzcll,  p.  86. 
'  Or  Euphorbia  nerii/olia,    Dalzell, 


p.  220. 


"  Account  of  the  viUage  of  Lamy,  bj 
T.  Coat«.  Trantaeiiofu  of  th4  Bombay 
Literary  Socitiyt  1823,  vul.  iii  p.  172. 
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gates,  includes  107  dwelling-houses  of  sun-dried  bricks  with 
terraced  rooft,  a  cJunvree  or  town-hall,  and  three  temples. 
The  houses  have  womree^  or  open  porticos  in  front,  and  the 
interiors  consist  of  three  or  four  small  dark  rooms  with  no 
windows.     Tlie  temples  are  of  hewn  stone  and  chunam. 

The  boundaries  and  institutions  of  the  village  have  under, 
gone  no  alteration  from  time  immemorial,  and  \\»  offices 
are  hereditary.  They  consist  of  that  of  the  Pattd  or  chief 
magistrate,  his  deputy  the  ChowgiMa,  the  Koclkumy  or 
accountant,  and  of  the  Barra  Ballootay  or  twelve  subordinate 
servants. 

The  Pattel  holds  his  office,  which  is  hereditcury  and  saleable, 
from  Government,  under  a  written  obligation  specifying  his 
duties,  rank,  and  the  ceremonies  he  is  entitled  to.  He  has 
to  collect  the  Government  dues  from  the  cultivators,  punish 
offences,  redress  wrongs,  and  settle  disputes.  In  important 
cases  he  summons  a  Punchayet  or  sort  of  jury,  and  when 
they  are  of  a  serious  nature  he  refers  them  to  the  Amildar  or 
Collector  of  revenue. 

The  Koolcumy  or  accountant  keeps  the  records  and 
accounts,  comprising  a  general  measurement  of  village-lands, 
a  list  of  fields,  of  the  inhabitants,  and  a  detailed  account 
of  the  revenue.  He  is  generally  a  Brahmm,  and  has  lands 
or  fees  allotted  to  him  by  Government. 

The  Barra  BaUoota  offices  are  hereditary,  and  the  holders, 
called  Bailootadars,  are  bound  to  their  services  to  the 
community  for  a  fixed  proportion  of  the  produce  of  the  soil, 
from  each  cultivator.  They  are  twelve  in  number,  namely, 
the  StUar  or  carpenter,  who  repairs  all  wooden  instruments ; 
the  Lohar  or  blacksmith,  who  keeps  all  iron-work  in  repair ; 
the  Parit  or  washerman,  who  washes  all  the  men's  clothes ; 
the  Nahawi  or  barber,  who  shaves  and  cuts  the  nails  of  the 
villagers,  and  kneads  the  muscles  and  cracks  the  joints  of  the 
Pattel  and  Koolcurny ;  the  Kumbhar  or  potter ;  the  Potedur 
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or  silTersmith ;  the  Chorcw  or  dreeser  of  idbb ;  the  KbU  or 
water-carrier;  the  Mang  or  ropemaker,  who  makea  ropei  cf 
H3nscu8  cannabis^  and  is  of  very  low  caste ;  and  the  3lhtKr 
or  Partporreey  an  ontcast  whose  dwelling  is  ootaide  tte 
village — ^he  acts  as  watchman^  carries  letters^  and  gira 
evidence  as  to  village  rights,  before  PonchayetB;  die 
TBamJuzr  or  cobbler,  and  Oran^ari  or  astrologer. 

Besides  the  above  dnties,  the  Ballootadars  have  oeitaii 
perquisites.  The  carpenter  furnishes  the  stool  on  which  the 
brides  and  bridegrooms  are  bathed  in  the  marriage  cere- 
mony; the  blacksmith  sticks  the  hook  through  the  fleih 
of  devotees  who  swing ;  the  barber  plays  on  the  pipe  and 
tabor  at  weddings;  and  the  potter  prepares  the  slewed 
mutton  at  harvest-homes.  In  addition  to  the  BallooCadaie 
there  are  some  other  lower  officials  called  AIutadar$,  ooDtu^ 
iug  of  a  watchman,  gatekeeper,  betel-man,  gardener,  bardt 
musician,  and  host  of  the  Ganjams  of  the  Lingayet  sect 

The  cultivators  of  the  Deccan  are  lean  short  men,  with 
black  straight  hair,  kept  shorn  except  on  the  upper  Up, 
bronze  complexions,  high  cheek-bones,  low  foreheads,  and 
teeth  stained  with  betel.  They  are  temperate  and  hard- 
working, warmly  attached  to  their  children,  frugal,  and  not 
improvident,  but  deceitful,  cunning,  and  false.  Their  food 
consists  of  grains,  pulses,  greens,  roots,  fruits,  hot  spices,  and 
oil ;  together  with  milk  and  ghee.  No  liquor  is  sold  in  the 
villages.  Their  every-day  fare  is  first  a  cake  of  bqyrte^  or 
jowaree,^  baked  on  a  plate  of  iron;  secondly  green  pods 
or  fruits  cut  in  pieces,  and  boiled  with  pepper,  garlic,  or 
turmeric ;  and  tliirdly  a  porridge  of  coarse-ground  jawaree  and 
salt^  They  liave  three  meals  daily.  For  breakfast  they  eat 
a  cake  with  spiced  vegetables,  and  a  raw  onion ;  their  wives 
bring  them  their  dinners  in  the  fields  at  noon,  consisting 
of  two  cakes  and  green  pods  boiled ;  and  porridge  and  milk 


3  The  cumboo  of  the  ^Indras  Presi-  I      *  The  chcium  of  lUdnw  (Sorgkum 
(K'n<7  {Ilolt-us  fpiaitu*)*  \  rulgare). 
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form  their  suppers.  The  holiday  fare  is  cakes  of  pulse  and 
sugar,  and  balls  of  split  gram  and  spices.^ 

These  hard-working  people  generally  wear  nothing  but 
a  dirty  rag  between  their  legs,  and  another  round  their 
heads.  On  holidays,  however,  they  come  out  in  a  white 
turban,  a  firock  of  white  cloth  coming  down  to  the  knees, 
a  cloth  round  the  waist,  and  a  pair  of  drawers.  The 
furniture  of  their  dweUings  generaUy  comprises  two  wooden 
pestles  and  a  stone  mortar,  earthenware  and  copper  utensils, 
a  wooden  dish  for  kneading  dough,  a  flat  stone  and  rolling 
pin  for  powdering  spices,  two  iron  cups  for  lamps  suspended 
by  a  chain,  and  two  couches  laced  with  rope ;  the  total  value 
being  about  40  shillings. 

The  men,  as  well  as  the  women,  are  very  fond  of  attending 
annual  pilgrimages  at  the  temples,  and  several  festivals 
break  the  monotony  of  their  working  days,  the  chief  of  which 
are  the  Hooli^  the  Duaaeray  the  Dewallee,  and  another  in 
honour  of  the  cattle.  The  Sooli  is  held  at  the  full  moon  in 
April,  and  lasts  five  days.  The  Dussera,  to  celebrate  the 
destruction  of  the  Demon  Mysore  by  the  Goddess  Kali, 
is  in  October,  and  the  Dewallee  twenty  days  afterwards. 
The  cattle  festival  is  in  August,  when  ^e  oxen  are  painted 
and  dressed  up,  fed  with  sugar,  and  worshipped  by  their 
owners.  In  the  hot  dry  months  the  cultivators  hunt  deer, 
hares,  and  wild  hogs. 


*  Tho  natives  of  India  are  supplied, 
by  Nature,  with  an  endless  variety 
of  condiments  to  season  their  food, 
many  of  them  growing  wild.  In  the 
ditferent  parts  of  India  I  noticed  as 
many  as  twenty-five  ingredients  used 
in  curries  and  porridges.  Tiie  tender 
leaves  and  legumes  of  tho  agcUi 
{Agaii  grandiflora)  ;  oil  from  the  d- 
loopa  fruit  (Bcusia  longifdia);  young 
unripe  gourds  of  the  Beninca$a  ceri- 
fera ;  the  papaw  fruit ;  cocoanut-oil ; 
the  leaves  of  Canthium  parviflorum ; 
capsicums ;  cinnamon  ;  leaves  of  Coo- 
euluB  vUlosus ;  turmeric ;  cardamoms. 


jhingo  (Luffa  acutangula) ;  the  fruit  of 
Momordica  charantia;  green  fruit  of 
Morinda  cUrifolia;  tlie  legumes  of 
the  horse -radish -tree  {Hyperanthera 
Moringa);  the  plantain;  the  tender 
shoots  of  tho  lotus ;  tlie  pickled  seeds 
of  a  Nympfuea  ;  the  leaves  of  Premna 
IcUlfolia ;  berries  of  Soianum  verba«ci- 
folium;  legumes  of  TrigoiteUa  tetra- 
peUtla ;  the  white  centre  of  the  leaf- 
culms  of  lemon-grass ;  the  Lahhih 
cuUratut ;  onions ;  the  fruit  of  Sapota 
dingoidei  in  the  Neilgherries ;  the 
moong  {PhateolM  mungo) ;  and  many 
other  pulses. 
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The  agricultural  implements  used  in  the  Deccan  are  the 
same  as  were  in  use  upwards  of  3000  years  aga  Thej 
consist  of  a  plough,  which  makes  a  mere  scratch,  made  d 
babool-wood ;  a  rude  cart  on  two  solid  wheels ;  a  harrow  with 
wooden  teeth ;  and  a  drill-plough.*  The  oxen  do  most  of  the 
work ;  and  the  sheep  are  black  and  white,  with  long  hanging 
ears.  There  are  two  crops,  called  the  Khereef  and  RMet. 
In  the  Khereef  crop  the  sowing  takes  place  in  June  and 
July,  and  the  harvest  in  October.  Bqjree  is  sown  with  a 
drill-plough  in  rows,  mixed  with  toor  and  other  palses.  It  if 
the  chief  food  of  the  people.  Next  comes  the  other  common 
pdAHJawaree.  Italian  millet,  raggee,  badleey  and  the  anumm- 
thus  are  sown  in  smaller  quantities.  All  land,  wheClm 
ploughed  or  not,  is  subjected  to  the  drag-hoe,  first  lengthwajs 
and  then  across,  loosening  the  sur&ce  and  destroying  weeds: 
and  crops  of  millets  are  alternated  with  those  of  polsea 
When  the  harvest  begins,  a  level  spot  is  chosen  for  a  threrii* 
ing-floor,  and  made  dry  and  hard.  A  pole,  five  feet  high,  is 
fixed  in  the  centre,  the  grains  are  heaped  round  the  floor,  and 
the  women  break  off  the  ears  and  throw  them  in.  Oxen 
are  then  tied  to  each  other  and  to  the  post,  and  driven  round, 
to  beat  out  the  com.  Winnowing  is  done  by  a  man  standing 
on  a  high  stool,  and  pouring  out  the  grain  and  chaff  to  the 
winds.  Ceremonies  are  then  performed  in  honour  of  the  five 
Pandus,  and  the  grain  is  stored  in  large  baskets.  The  pulsed 
which  are  sown  in  the  Khereef  crop  are  toor  raised  in  jowaree 
and  bajree  fields,  the  pods  of  which  are  detached  by  beating 
the  plant  with  a  log  of  wood ;  moong,  sown  by  itself,  and  when 
rii)e  pulled  up  by  the  roots ;  ooreed  ;  mutkee  ;  and  lablab. 

Plants  from  which  cordage  is  made,  namely  the  sun  (Cro- 
talaria  juncea)  and  ambadee  {Hibiscus  cannabinus)  are  also 
raised.     They  grow  to  a  height  of  five  or  six  feet,  and  are 

*  Tho  ploughs,  and  the  carta  on  I  the  fieldB,  arc  mentionod^in  the  Ut 
wheclfl  bringing  home  the  food  from  |  Anhtaka  of  the  Big  Veda.  * 


Chap.  XXVH.  FOOD  OP  THE  NATIVES.  475 

then  pulled  up,  steeped  for  some  days  in  water,  and  the  bark 
stripped  off. 

In  the  Mubbee,  or  cold  season  crop,  the  sowing  takes  place 
in  October  and  November,  and  the  harvests  in  February.  At 
this  time  wheat  is  sown  in  rich  black  or  loamy  soil,  well  ma- 
nured; ffram  (Cicer  arietinum)  in  the  best  black  soil;  and 
flax,  generally  raised  on  the  edge  of  wheat-fields,  in  strips  of 
four  rows.  The  land  is  only  ploughed  once  in  two  years,  to 
the  depth  of  a  span. 

As  the  Indians  of  Peru  live  chiefly  on  roots,  so  the  natives 
of  the  parts  of  India  which  I  visited  find  their  chief  sus- 
tenance in  numerous  kinds  of  millets  and  pulses.  Bice  is 
certainly  their  favourite  food ;  but,  from  the  expenses  attend* 
ing  the  necessary  irrigation,  it  is  dearer  and  not  so  easily 
attainable  as  the  other  cereals,  and  the  great  mass  of  the 
people  live  on  dry  grains  and  pulses.  All  these  cereals  con- 
tain less  nourishing  matter  than  wheat,  being  comparatively 
poor  in  nitrogen,  but  this  deficiency  is  made  up  by  the  pulses 
which  are  generally  eaten  with  them.  It  is  a  most  remark- 
able  fact  that  the  natives  habitually  combine  these  two 
different  kinds  of  food,  in  their  dishes,  in  about  the  same 
proportions  as  science  has  found  to  be  necessary  in  order  that 
the  mixture  may  contain  the  same  proportion  of  carbonous  to 
nitrogenous  matter  as  is  found  in  wheat.^ 


7  Dr.    Forbes   Watson    has    mado  i  Noilgherry  hills,  which  is  the  Italian 


some  very  interesting  calculations  on 
the  amount  of  pulses  rich  in  nitrogen, 
which  must  be  added  to  rice  and 
other  cereals  comparatiyely  poor  in 
that  constituent,  m  order  tuat  the 
mixture  may  contain  the  same  pro- 
portion of  carbonous  to  nitrogenous 
matter  as  is  found  in  wheat,  namely 
six  to  one.    (8ee  Table,  next  page.) 

The  cereals  which  I  saw  growing 
in  the  peninsula  of  India,  besides  rice, 
maize,  wheat,  and  barley,  were : — 

1.  Seiaria  Italica,  caUed  tennay  in 
Tamil,  and  tamse  by  the  tribes  on  the 


miUet.  The  seeds  are  used  for  cakes 
and  porridge.  In  the .  Deccan  it  is 
only  cultivated  in  small  quantities  for 
the  ryot's  0¥m  use,  and  seldom  for 
market.    The  grain  is  very  small. 

2.  Panicum  Miliaceum,  called  vara- 
goo  on  the  Puluey  hills,  and  toarres 
in  the  Deccan :  a  small  millet,  gene- 
rally sown  brofidcast  on  the  sides  of 
hills.  lu  the  Neilgherries  it  is  used 
as  an  offering  to  the  gods,  mixed  with 
honey,  and  wrapped  in  plantain-leaves. 

3.  Panicum  piUmim^  or  hatUee,  will 
grow  in  the  worst  soil,   but  is  not 
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Every  one  who  has  travelled  much,  in  differ^it  parts  of  the 
world,  or  who  has  reflected  at  all  on  the  subject^  well  knom 


CE 

REALS. 

PULSES    TO 

BE    A] 

DDED. 

a- 

ArMBom. 

AoiMiltMiiM. 

TTirlirliM 

NAMsa. 

faite 

of 

Curbanotw 

to 

Proportion  of  Carbooooa  to  Nitzogenooa  Maua*. 

NftragcooiM 
Ifattcr. 

3*8  to  1 

2-8tol 

2-7  to  1 

2-7  to  1 

2-7  to  1 

3^l»l 

13-7  to  1 

Ragee  .  .  100  parU 

lUparta 

62  parts 

69  parts 

69  pans 

69  parts 

78  pull 

11-1  to  1 

Rloe  ...  100    H 

»2    « 

60    « 

47    , 

47    . 

47     . 

O    . 

8-6  to  1 

Jowaree  .  100    ^ 

67    . 

31    „ 

2»    . 

29    . 

29     „ 

39    . 

8-5  to  1 

Maixe  .  .  100    ., 

67    „ 

31    . 

29    . 

29    . 

29    . 

39    . 

8-1  to  1 

Tennay  .  100    ^ 

60    M 

27    , 

26    , 

26    . 

29    • 

36    . 

.   Y*6  to  1 

BtiiTee  .  .  100    N 

41     M 

22    . 

21    . 

21     . 

21     . 

29    , 

Y-3to  1 

Barley  .  .  100    ,. 

34     H 

1»    - 

11    . 

11     - 

17     . 

21    . 

6*4  to  1 

Warree.  .  100    » 

12        H 

6    .. 

6    • 

6      n 

c   . 

•    . 

much  cultivated,  unless  the  rains 
happen  to  be  too  scanty  for  other 
crops.  The  seed  is  very  small,  form- 
ing a  long  hairy  spike. 

4.  Cynomiru8  corocanus,  or  rageet  is 
a  very  prolific  grain,  and  forms  the 
staple  food  of  the  poorer  classes  in 
Mysore,  and  on  the  slopes  of  the 
gliauts.  It  retiuires  a  light  good  soil, 
from  which  the  water  readily  flows. 
In  tlie  Deecan  they  raise  it  in  seed- 
beds, and  tram^plant  when  a  few 
inches  high.  It  is  made  into  dark 
brown  cakes. 

5.  Uolcus  spicatuSt  or  spiked  millet, 
culleil  cumhoo  in  I^Iadras,  and  hajree  in 
tlie  Deccun,  where  it  is  the  chief  food 
•f  the  inhabitants,  and  is  considered 
very  imtritious. 

6.  Sorghum  vulgarey  or  great  millet, 
called  chiilum  in  Madras,  and  jotoaree 
in  the  Deccun.  It  is  niiule  into  cakes 
and  porridge,  and  the  stalks,  which 
contain  sugar,  are  excellent  foilder  for 
cattle.  It  grows  six  or  eight  feet 
high,  and  soon  exhausts  the  soil,  so 
that  two  crops  are  never  taken  in 
succession. 

7.  Sesamum  imZ/rwm,  or  gingelee 
oil-plant,  called  till  in  the  Deecan. 
Oil  is  expressed  from  tlie  steeds,  which 
are  also  toastc<l  and  ground  into  meal 
for  food.    In  tlie  Deccau  it  is  sown  on 


gravelly  or  red  soil,  and  tlie  pbaii 
grow  three  or  four  feet  high.  Pn«oli 
of  the  seed,  made  up  in  little  bon^ 
are  exchanged  by  fnendB  on  the  dsj 
that  the  sun  takes  its  northerly  dedi- 
nation:  and  they  are  also  acoeptsbk 
as  offerings  to  the  god  Mahsoeo  <jr 
Siva. 

With  these  seven  grains,  the  follow- 
ing pulses  are  usually  raised  : — 

1.  Cicer  arietinum^  or  Bengal  gram, 
the  seeds  of  which  are  oaten,  and  the 
oxalic  acid,  which  exudes  from  all 
parts  of  th'e  plant,  is  used  as  vint-eu* 
for  curries. 

2.  DolichoB  uniftorU,  or  horse  gnni, 
with  grcv  seeds,  used  for  feeding 
horses  and  cattle. 

3.  DoUchaa  sinetitts,  or  IMa,  a  twin- 
ing annual,  with  largo  pale  violet 
flowers.  The  seeds  are  much  u««ii 
for  food. 

4.  Oijnnu$  Indieua^  pigeon-pea,  or 
tooT.  A  slirub  three  to  six  feet  high, 
witli  yellow  papilionaceous  fluwvis. 
This  is  an  excellent  poise,  and  makes 
a  good  peas-pudding. 

5.  Pnateotus  mungo,  black  gram,  or 
ftwong.  A  nearly  erect,  hairy  annnJ, 
witli  g^enish-yellow  flowers.  It  is 
much  cultivated,  and  is  a  very  im))ur- 
tant  article  of  foo«l. 

6.  VhoMcolui  r&BtraiuB,  or  hmiUmmiia^ 
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that  there  is  far  more  happiness  than  misery  on  this  earth, 
that  the  good  outweighs  the  evil,  and  that  the  wars  and 
revolutions  of  history  are  but  specks  on  the  long  periods  of 
tranquillity  which  remain  for  ever  unrecorded.  The  village 
system  of  the  Deccan  is  a  venerable  monument,  reminding  us 
how  little  the  turmoils  and  civil  wars,  invasions,  and  revolu- 
tions, of  which  history  is  composed,  affect  the  mass  of  the 
people.  The  endless  conspiracies,  treasons,  massacres,  and 
battles  wliich  fill  the  narrative  of  Briggs's  Ferishta  might 
not  have  happened  in  the  Deccan  at  all,  for  all  the  change 
they  have  effected  in  the  institutions  and  customs  of  the  bulk 
of  the  population.  The  Ballootadar  still  holds  the  same  office 
which  was  filled  by  his  ancestor  centuries  ago,  performs  the 
same  service,  and  receives  the  same  perquisites.  The  culti- 
vator uses  the  same  implements,  raises  the  same  crops  in  the 
same  way,  and  practises  the  same  customs.  As  it  was  centu- 
ries ago,  so  it  is  now;  nothing  is  changed,  and  these  time- 
honoured  institutions  continue  to  be  admirably  adapted  to 
the  simple  wants  and  habits  of  the  people  who  live  under 
them.  These  Deccanees  now  enjoy  their  land  for  a  very 
trifling  assessment  unalterable  for  thirty  years,  their  means 
are  sufficient  to  supply  themselves  and  their  families  with  all 
they  require  in  the  way  of  clothing  and  furniture,  they  have 
a  considerable  variety  in  their  food,  days  of  relaxation  and 
festivity  are  not  of  rare  occurrence,  their  immediate' superiors 
are  of  their  own  race  and  reUgion,  and  there  is  little  to 


a  twining  plant,  with  large,  deep  rose- 
purple,  papflionaoeous  flowers,  grown 
in  Malaoar,  and  other  parts  of  the 
peninsula. 

7.  Another  kind  of  moong,  called 
ooreed,  with  black  and  white  seeds. 

8.  LiMtib  cuUratus,  a  twining  plant, 
with  white,  red,  or  purple  papiliona- 
ceooi  flowers;  much  cultivated  in 
gardens,  and  used  for  food. 

9.  DciiehmlMab,  or  hutta^tkimimng 


plant  of  which  there  are  several 
▼arieties.  The  seeds  are  much  eaten 
by  the  poorer  classes  when  rice  is 
dear,  and  are  reckoned  a  wliolusome 
substantial  food.  Cattle  are  very  fond 
of  the  stalks.  One  variety,  with  white 
flowers,  is  cultivated  in  pardons,  Bup- 
ported  on  poles,  forming  arbours  about 
the  doors  of  houses.  The  pods  arc 
eaten,  but  not  the  seeds. 
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remind  them  of  the  presence  of  foreign  mlers.  On  the  whole, 
in  their  own  simple  way,  they  probably  enjoy  as  mach  hifh 
piness  as  the  peasantry  of  most  other  countries  in  the^wotU, 
while  their  wants  are  fewer  and  their  desires  more  eaolj 
attainable. 

In  the  country  between  Shirwul  and  Poena  the  harrest 
had  already  been  reaped  when  we  crossed  it  In  one  or  two 
places  there  were  avenues  of  mango-trees  by  the  road-side, 
but  generally  the  country  was  bare  and  treeless.  The  great 
city  of  Poena,  once  the  seat  of  Mahratta  power,  still  retains 
the  signs  of  its  former  splendour.  In  the  narrow  crowded 
streets  there  are  many  large  houses  of  two  stories,  with  mne li 
richly  carved  wood  about  the  balconies  and  doorways,  ind 
frescos  painted  on  the  walls  of  Grods  and  Groddesses,  and  soenei 
in  the  lives  of  the  Pandus  or  of  Krishna.  The  bazar  is  gene- 
rally thronged  with  Brahmins,  Moslems,  Lingayets,  Bohnltf, 
Parsees,  men,  women,  and  children,  while  the  shops  are 
occupied  by  silversmiths,  workers  in  copper,  brass,  and  wood ; 
sellers  of  grains,  drugs,  oils,  and  ingredients  for  curries;  of 
sweetmeats,  of  cloths,  of  blue  and  green  bangles  for  women, 
and  of  endless  other  wares.  The  temples  are  numerous,  bat 
none  of  them  are  remarkable  either  for  size  or  beauty.  The 
old  palace  of  the  Peishwas  forms  one  side  of  an  open  space, 
and  is  surrounded  by  a  high  wall  with  semicircular  bastions 
The  entrance  is  by  an  archway,  flanked  on  either  side  by 
solid  Norman-looking  towers,  with  a  balcony  over  it,  extend- 
ing from  one  tower  to  the  other,  from  which  the  young 
Peishwa  Mahadeo  Rao  threw  himself  in  1795. 

In  1773  the  Peishwa  Narrain  Rao  was  murdered  in  this 
gloomy-looking  castle  by  his  uncle  Ragonatli  Rao,  and  many 
another  deed  of  darkness  has  been  done  within  its  walla 

Leaving  the  town,  we  drove  past  the  Hira  Bagh  or 
"  diamond  garden,"  where  there  is  a  large  tank  with  a  wooded 
island  in  the  centre,  to  the  foot  of  the  rocky  hill  of  Parbutty, 
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on  the  summit  of  which  there  is  a  temple  to  Siva.  The 
ascent  is  by  a  well-cat  flight  of  steps,  and  the  temple,^  which 
crowns  the  hill,  is  surrounded  by  a  wall  of  very  solid 
masonry,  with  a  covered  gallery  having  quaintly  carved 
wooden  balconies,  and  an  open  rampart  above.  From  one  of 
these  balconies  Bajee  Bao,  the  last  of  the  Peishwas,  watched 
the  defeat  of  his  army  at  Eirkee  in  1817 ;  when  Poena,  and 
all  its  territory,  became  an  integral  part  of  British  India. 

The  view  from  the  Parbutty  hill  is  very  extensive.  At 
our  feet  was  the  Hira  Bagh^  with  its  broad  sheet  of  water, 
and  numerous  groves  of  trees ;  beyond  was  the  great  city 
almost  hidden  by  trees,  the  roofs  of  houses  showing  here  and 
there,  but  no  conspicuous  towers  or  lofty  building.  Further 
still  we  could  see  the  windings  of  the  rivers  Mula  and  Muta, 
tributaries  of  the  Krishna.  To  the  left  was  the  village  of 
Kirkee,  and  to  the  right  the  churches,  numerous  bungalows, 
and  other  buildings  of  the  English  cantonment.  At  this 
time  of  year  the  whole  mass  of  buildings  and  gardens  forming 
and  mingling  with  the  city  and  cantonment,  is  surrounded 
by  brown  dried-up  plains,  and  rocky  arid-looking  mountains, 
which  famish  a  sombre  frame  to  the  picture. 

This  magnificent  view  was  exceedingly  interesting,  because 
it  seemed  more  than  probable  that,  in  a  not  far  distant 
future,  the  city  of  Poona  might  become  the  capital  of  British 
India — the  seat  of  Government  of  a  vast  Empire,  united  for 
the  first  time  in  history  under  one  firm  and  beneficent  rule, 
enjoying  a  universal  peace  unknown  for  centuries,  and  rapidly 
advancing  in  material  prosperity.  Calcutta  must  be  given 
up  as  the  most  distant  from  England,  the  least  conveniently 
situated  as  regards  other  parts  of  India,  and  the  most  un- 
healthy place  that  could  be  selected  for  a  capital.  This 
point  once  granted,  the  old  Mahratta  capital  recommends 


*  BaUt  in  1749  by  the  Peishwa  Bailee  Bajee  Rao. 
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itself  as  combining  all  the  advantages  in  which  the  pestiferoos 
banks  of  the  Hooghly  are  deficient  Foona  is  within  a  fev 
hours'  journey  of  the  port  of  Bombay  by  railroad ;  situated 
on  an  elevated  table-land,  its  climate  is  healthy  and  snitaUe 
both  for  Europeans  and  natives;  and  it  is  in  a  centnl 
position  as  regards  all  the  Presidencies  of  India. 

The  railroad  from  Poena  to  Bombay  stopped  at  Khandalk, 
on  the  summit  of  the  Bhore  ghaut,  where  a  portion  of  it 
is  still  unfinished.  The  village  of  Khandalla  is  perched  od 
the  edge  of  a  deep  chasm,  mountains  rise  up  into  sharp 
peaks  to  the  right  and  left,  and  there  is  a  very  extensiTe 
view  over  the  Concan  plains.  Here  the  passengers  had  to 
get  out  of  the  train,  and  go  down  the  ghaut  by  the  exceUoii 
road  made  by  Sir  John  Malcolm,  in  bullock-^Aamiet  or 
in  palkees,  on  ponies  or  on  foot.  The  works  of  the  raflway 
were,  however,  progressing  fast;  and  when  finished,  the 
railroad  up  the  Bhore  ghaut  will  be  one  of  the  most  le- 
markable  works  of  the  kind  in  the  world.  The  statkm  at 
Khandalla  is  1800  feet,  and  Kampuli,  at  the  foot  of  the 
ghaut,  barely  200  feet  above  the  sea.  For  a  distance  of 
220  miles  there  are  no  passes  for  wheeled  vehicles  from 
Bombay  to  the  interior,  except  the  Bhore  and  Tal  ghauts,  so 
precipitous  is  the  volcanic  scarp  which  forms  this  portion  of 
the  western  mountains. 

The  railroad  incline"  down  the  Bhore  ghaut  is  upwards 
of  fifteen  miles^long,  the  rise  being  1831  feet,  and  the 
average  gradient  1  in  48.  In  this  distance  there  will  be 
2535  yards  of  tunnelling,  besides  an  immense  amount  of 
cutting  and  embanking,  eight  viaducts,  and  eighteen  bridges. 
The  best  known  work  of  this  kind  in  Europe  is  at  Sem* 
mering,  across  the  Noric  Alps ;  but  that  of  the -Bhore  gbant 
exceeds  it  in  length,  in  height,  and  in  the  steepness  of  the 
gradient 

At  the  foot  of  the  Bhore  ghaut  is  the  village  of  Kampuli, 
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whence  the  railroad  runs  across  the  plains  of  the  Concan, 
over  an  arm  of  the  sea,  past  Tannah,  and  through  the  island 
of  Salsette,  into  the  town  of  Bombay. 

I  had  now  personally  examined  the  Neilgherry  hills,  the 
Koondahs,  the  Pulneys,  Coorg,  and  the  Mahabaleshwurs ; 
and  collected  information  respecting  the  hills  near  Cour- 
tallom,  the  Anamallays,  the  Shervaroys,  Wynaad,  the  Baba- 
Bodeens,  and  Nuggur.  After  a  careful  consideration  of  the 
conditions  which  each  of  these  districts  ofier,  and  a  com- 
parison of  their  elevations,  climate,  soil,  and  the  character 
of  their  vegetation,  with  those  of  the  South  American 
chinchona  forests ;  I  was  fuUy  confirmed  in  the  opinion  that 
the  mountains  of  the  Indian  peninsula  offered  a  splendid 
field  for  the  cultivation  of  this  new  and  most  valuable 
product. 

The  different  species  thrive  in  different  localities,  and 
require  various  modes  of  treatment,  but  I  am  inclined  to  the 
belief  that  one  species  or  another  will  thrive  in  all  the  hills 
from  Cape  Comorin  to  the  parallel  of  14°  N.  This  view 
may  prove  to  be  too  sanguine,  and  it  may  be  that  the 
droughts  at  one  season,  and  the  excessive  rainfall  in  another, 
in  several  of  the  hill  districts,  will  prove  prejudicial  to  suc- 
cessful cultivation.  Under  any  circumstances,  however,  there 
can  be  no  doubt  that  the  climates  of  the  Neilgherries, 
Anamallays,  Pulneys,  and  probably  Coorg,  are  admirably 
adapted  to  the  production  of  quinine  in  these  precious 
trees.  On  the  other  hand,  it  is  possible  that,  under  cul- 
tivation, the  chinchon8&  may  be  able  to  adapt  themselves 
to  conditions  of  climate  differing  as  much  from  those  of 
their  native  habitat  even  as  the  Mahabaleshwur  hills,  and 
that  their  cultivation  is  capable  of  far  wider  extension  than  I 
am  now  able  to  expect  It  would  be  a  source  of  gratification 
if  chinchona  plantations  could  be  established  in  any  part 
of  the  Bombay  Presidency ;  and  while  Mr.  Dalzell,  the  able 
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Conservator  of  forests,  superintends  any  experiments 
may  be  made,  it  will  certainly  not  be  from  a  want  of 
botanical  knowledge  or  intelligent  care,  if  his  anticipatioiii 
of  success  are  not  realised.* 


*  '*  The  eoltiyation  of  the  chincho: 
trees  may  socceod  in  localitiee  not 
appearing  to  offer  exactly  the  same 
conditions  regarding  climate  and  the 
general  character  of  the  conntiy  as 


are  peonllar  to  their  native  foreila.*'— 
JtepoH  by  Dr,  BnmdU  (Bnppknieni  t» 
the  CdUmUa  OateUe.  Angiirt  31, 18(1}. 
p.  467. 
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CHAPTER    XXVIII. 

CULTIVATION  OF  THE  CHINCH0NA-PLANT8  IN  THE  NEIL- 
GHERRY  HILLS,  UNDER  THE  SUPERINTENDENCE  OF 
MR.  McrVOR. 

In  previous  chapters  detailed  accounts  have  been  given  of 
the  proceedings  connected  with  the  collection  of  chinchona 
plants  and  seeds  in  South  America,  their  conveyance  to 
India,  and  the  selection  of  suitable  sites  for  their  cultivation. 
It  now  only  remains  to  record  the  progress  of  this  important 
experiment  in  the  Neilgherry  hills  during  the  last  year,  and 
to  offer  some  remarks  on  the  contemplated  measures  con- 
nected with  its  future  management.  A  very  valuable  Report 
by  Mr.  Mclvor,  on  the  same  subject,  will  be  found  in  an 
Appendix. 

It  is  a  subject  of  congratulation  that  the  Government 
should  have  at  their  disposal  the  services  of  one  so  admirably 
fitted  for  the  post  of  Director  of  chinchona  cultivation  as  Mr. 
Mclvor.  This  gentleman  has  superintended  the  Government 
gardens  at  Ootacamund  for  fourteen  years,  and  their  beauty 
as  well  as  their  usefulness  are  due  to  him  ;^  while  his  peri- 
odical visits  to  the  ConoUy  teak  plantations  have  been  pro- 
ductive of  the  most  valuable  results,^  and  he  has  successfully 
introduced  a  great  number  of  English  and  other  plants  into 
the  Neilgherry  hills.^  Mr.  Mclvor  combines  with  his  attain- 
ments as  a  scientific  gardener  great  practical  experience,  and 


>  *'  Mr.  Molvor  deaerycs  great  credit 
for  the  maimer  in  which  he  has  laid 
out  the  garden.  It  in  both  a  beautiful 
pleasure-ground,  and  a  valuable  public 
mfltitntion  for  the  improvement  of 
indigenous,  and  the  naturalisation 
of  foreign  plants;   and  it  has  been 


formed  from  the  commencemeut  by 
Mr.  Mclvor,  with  great  industry  and 
artistic  skill,  out  of  a  rude  ravine.' — 
Minute  by  Sir  Charles  Trevelyan,  Feb. 
24th,  1860. 

«  Cleghom,  p.  318. 

s  CUghom,  p.  180  and  859. 
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a  thorough  acquaintance  with  the  climates,  soils,  and  flora  of 
the  hills.  He  has  long  taken  a  deep  interest  in  the  questko 
of  the  introduction  of  chinchona-plants  into  India,  and  he 
brought  the  subject  to  the  notice  of  Lord  Harris,  thea 
Governor  of  Madras,  as  long  ago  as  1855.  Since  that  time 
he  has  made  himself  master  of  the  subject  by  a  study  of 
every  work  of  any  importance  which  has  appeared  in  Europe 
within  the  last  thirty  years  ;*  while  the  practical  knowledge 
which  he  has  acquired  of  the  requirements  of  chinchona*plant« 
during  the  fifteen  months  that  he  has  now  superintended 
their  cultivation,  in  addition  to  his  previous  qnalificatioiis^ 
makes  him  fitter  than  any  other  person  that  could  be  found 
for  the  direction  of  this  most  important  experiment. 

In  July  1861  Mr.  Mclvor  was  appointed  Superintendent  of 
chinchona  cultivation  by  the  Madras  Government,  with  fiiD 
and  entire  control  over  the  operations,  in  direct  communici- 
tion  with  the  Government,  and  subject  to  no  interference 
from  any  intermediate  authority.*  Orders  to  the  same  effect 
were  sent  out  to  Madras  by  the  Secretary  of  State  for  India 
in  Council  on  July  2nd,  18G1,  and  the  same  orders  were  re- 
peated both  to  the  Governor-General  and  to  the  Governor  of 
Madras,  in  despatches  dated  February  1862.  It  was  above  all 
things  important  that  Mr.  Mclvor's  position,  in  connexion 
with  the  chinchona  experiment,  should  be  authoritatively 
defined,  in  order  to  protect  him  from  attempts  at  inter- 
ference,  which  have  been  as  vexatious  as  they  have  been 


*  I  have  supplied  Mr.  Mc  Ivor  with  |      6.  Spruce's  Expedition   tn   pmcmt 
the  following  works  on  the  chinchona-  !  Seed*  and  Planti  of  C.  mtenruhra. 
plants  :—  ;      7.  Pritchett's  Jitport  cm  the  Chi*- 

1.  WeddeU's  Histoire  NatureUe  de$  |  chcna  Plants  of  Huanueo. 
Quinquinas.  i      8.  Cross's  Jieport  on  the  C.  CamU' 

2.  Iloward's  Kueva   Quinologia  de    minea. 


Pavon. 

3.  Poeppig's  Notes  on  the  Chinchona 
Trees  and  Barhs  of  Huanueo. 

4.  Karstcn's    Medicinal    Chinchona 


Barks  of  New  Granada.  »  Order  of  the  Madras  Ganmmeni. 

5.  Markham's  Report  of  a  Visit  to    July  3rd,  1861,  No.  132a 
the  Chinchona  Forests  of  Carataya. 


9.  Junghuhn's    Cultivation   o<  tkt 
Quina^ree  in  Java^  1859. 

10.  Botanical  Description*  of  Sperits 
of  Chinchona:  now  growing  in  India. 
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unnecessary,  and  which  have  more  than  once  threatened 
to  render  success  impossible.  These  dangers  are  now,  fortu- 
nately, at  an  end ;  and  the  interest  taken  by  Sir  William 
Denison,  the  present  Governor  of  Madras,  in  a  measure 
calculated  to  confer  so  great  a  benefit  on  the  people  of  India, 
ensures  to  it  a  fair  trial,  and  is  one  of  the  best  guarantees  of 
ultimate  success. 

Mr.  Mclvor's  zeal  and  ability,  his  intimate  knowledge  of 
his  profession,  of  the  Neilgherry  hills^  and  of  all  questions 
bearing  on  the  subject  of  chinchona-plants,  and  his  acquire- 
ments as  a  scientific  as  well  as  a  practical  gardener,  justify  the 
confidence  which  has  thus  been  placed  in  him  by  the  Secretary 
of  State  in  Council,  and  by  the  Madras  Government.  He 
has  also  had  the  advantage  of  personal  intercourse,  for  weeks 
together,  with  Mr.  Cross,  Mr.  Weir,  and  myself,  after  we  had 
explored  and  carefully  examined  the  chinchona  forests  in 
South  America ;  but  his  subsequent  experience  in  the  culti- 
vation of  the  plants  under  his  charge  has  furnished  him  with 
means  of  observation  which  now  gives  his  opinion  greater 
weight  than  those  of  persons  whose  knowledge  is  derived 
from  books,  from  short  visits  to  the  plantations  in  Java,  or 
even  from  personal  examination  of  the  South  American 
forests. 

In  offering  my  opinion  on  the  best  method  of  cultivating 
the  chinchona-plants,  I  have  the  satisfaction  of  knowing  that 
my  conclusions  substantially  agree  with  those  of  Mr.  Mclvor 
— mine  being  founded  on  experience  gained  in  the  chinchona 
forests,  and  his  on  careful  observation  of  the  plants  which  he 
has  reared  in  India.  That  these  views  should  be  concurred 
in  by  Dr.  Weddell,  Mr.  Howard,  and  Mr.  Spruce,  is  most 
satisfactory,  as  it  supplies  an  additional  presumption  of  tlieir 
correctness. 

I  will  now  proceed  to  give  an  account  of  the  progress  of 
the  chinchona  cultivation  in  the  Neilgherry  hills.  The  first 
batch  of  seeds,  being  those  of  the  "  grey-bark  "  species  from 
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Huanuco,  arrived  at  Ootacamund  on  the  13th  of  January, 
1861y  and  those  of  the  '^  red-bark "  followed  in  the  end  of 
February.  On  the  7th  of  April  463  plants  of  C.  gucdrubra 
and  six  of  0.  Oalisaya  reached  their  destination  on  the 
Neilgherry  hills  in  very  good  condition,  considering  the 
length  of  time  they  had  been  in  Wardian  cases,  and  thus  the 
experiment  was  fairly  commenced. 

The  first  sowing,  which  took  place  in  January,  was  not  veiy 
successful,  because  Mr.  Mclvor  was  induced  to  use  too  reten- 
tive a  soil,  having  been  misled  by  the  treatment  of  seeds 
adopted  in  Java ;  and  only  3  to  4  per  cent,  germinated. 
The  second  sowing  took  place  early  in  March,  the  soil  used 
being  of  a  much  freer  nature,  half  composed  of  burned  earth ; 
and  15  to  25  per  cent  germinated.  Encouraged  by  this 
result,  Mr.  Mclvor  used  a  soil  composed  entirely  of  burned 
earth  for  the  third  sowing,  which  took  place  in  the  b^inning 
of  April,  and  included  the  seeds  of  the  '^  red-bark  **  q)ecieB. 
Of  this  sowing  60  per  cent,  germinated,  and  of  the  seeds  of 
C.  micrcmtha  90  per  cent  It  is  to  be  remembered  that  all 
these  seeds  were  collected  in  the  South  American  forests 
some  months  before,  and  that  they  had  passed  through  the 
perils  of  several  climates,  and  a  voyage  of  many  thousands 
of  miles. 

In  May  all  the  plants  of  0,  mccirubra  had  taken  fEtirly  to 
the  soil,  and  were  in  a  healthy  and  flourishing  condition, 
those  of  (7.  Calisaya  were  doing  well,  but  recovering  more 
slowly  from  the  eflects  of  the  voyage,  and  the  seedlings  were 
growing  fast.  The  temperature  given  to  the  plants  was  W 
in  the  morning,  risiug  to  75*  in  the  day,  with  plenty  of  light 
and  air ;  this  treatment  having  proved  to  be  best  adapted  for 
their  rapid  growth.  Of  course  they  would  grow  higher  if 
shaded,  and  consequently  drawn  up,  according  to  the  erro- 
neous plan  adopted  in  Java  ;  but  this  is  not  what  is  wanted, 
and,  by  giving  them  plenty  of  light  aud  air,  they  grew  into 
line  strong  plants,  as  broad  as  they  were  long. 
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It  was  found  that  the  chinchonse  are  remarkably  impatient 
of  any  damp  at  their  roots,  all  the  species  thrive  better  in 
rough  and  open  than  in  fine  soil,  and  there  is  reason  to  believe 
that  they  will  bear  a  much  drier  climate  than  we  originally 
supposed. 

During  the  autumn  of  1861  the  work  of  propagation,  by 
means  of  cuttings  and  layers,  progressed  rapidly ;  and,  whereas 
in  June  1861  we  only  had  2114  chinchona-plants  of  valuable 
species  at  Ootacamund,  in  January  the  number  was  increased 
to  9732  plants.  The  layers  of  (7.  sucdrubra  root  sufficiently 
to  be  removed  in  five  weeks,  and  cuttings  in  two  months ; 
layers  of  the  "  grey-bark  "  taking  a  little  longer  time  to  root, 
or  about  six  weeks.  Mr.  Mclvor  has  also  made  the  important 
discovery  that  chinchonaB  stiike  freely  from  eyes,  and  make 
beautiful  plants  exactly  like  strong  seedlings.  These  eye%  will 
give  about  eight  fine  strong  plants  for  one  that  is  obtained 
from  cuttings,  which  is  a  great  advantage  while  there  is  not 
much  wood  in  the  youug  plants.  In  October  Mr.  Mclvor  re- 
duced the  temperature  of  one  of  the  propagating  houses  to  55° 
at  night,  and  65°  during  the  day ;  and,  under  this  treatment, 
which  is  also  probably  advantageous  to  the  bark,  the  plants 
appeared  to  grow  faster,  and  the  leaves  became  a  very  beau- 
tiful bright  green.  The  thickness  of  the  bark,  in  the  plants 
of  (7.  tfMcorwira,  is  very  remarkable,  having  been  in  some  in- 
stances nearly  one-seventh  of  an  inch  last  January,  and  in 
the  smaller  stems  the  average  thickness  of  the  bark  consider- 
ably exceeds  that  of  the  wood.  Mr.  Mclvor  attributes  the 
unusual  thickness  of  the  bark  to  the  presence  of  a  largo 
number  of  healthy  leaves,  exposed  to  bright  light  These 
leaves  throw  back  into  the  bark  a  large  quantity  of  highly 
elaborated  matter.  The  experience  of  a  year's  cultivation 
convinced  Mr.  Mclvor  that,  although  the  most  suitable  eleva- 
tion and  climate  differs  with  the  various  species,  yet  that  they 
all  require  a  rich,  rough,  and  very  open  soil.  In  September 
the  erection  of  a  new  propagatiug  house  for  chinchona-plants, 


488  CHINCHONA  PLANTS  Chap.  XX7111. 

in  the  Government  gardens  at  Ootacamund,  was  sanctioned, 
which  was  completed  early  in  December.  It  is  63  feet  long 
by  21  broad,  and  will  hold  about  8000  planta 

The  Dutch  Government  in  Java,  at  the  request  of  tbe 
Government  of  India,  arranged  to  forward  some  ehinchona- 
plants  of  the  species  cultivated  in  that  island  to  Calcutta; 
and  accordingly  100  of  C.  Calimi/a,  300  of  O.  Pahudicma^ 
and  7  of  C.  lancifolia  were  transmitted.  Of  these  48  of  C. 
Caliaaya,  4  of  C.  lancifolta,  and  250  of  C.  Pahudiana  arrived 
at  Ootacamund  on  the  20th  of  December,  1861.  In  exchange 
for  these  plants  a  supply  of  C,  mccirubrce,  and  a  proportionate 
number  of  the  other  species,  will  be  sent  to  Java,  "  not  more  in 
return  for  the  valuable  accession  actually  received  to  our  stoci 
of  plants  of  0.  CcUisat/a,  than  in  acknowledgment  of  the  \&rj 
comleous  and  liberal  spirit  evinced  by  the  Dutch  authorities'^ 
At  about  the  same  time  Mr.  Mclvor  also  sent  100  plants  cf 
C.  sucdrvbra  and  50  of  each  of  the  "  grey-bark  "  species  to 
Calcutta,  with  a  view  to  the  establishment  of  a  chincbona 
plantation  in  the  Sikkim  or  Bhotan  hills. 

The  plants  which  arrived  from  Java  were  drawn  and  weak, 
and  Iiad  evidently  been  grown  witliout  suflScient  light.  They 
were  all  more  or  less  affected  by  rot  at  their  roots,  and  many 
of  the  roots  were  covered  with  fungi.  A  few  of  the  plants  of 
C.  Calisaya  died,  but  the  others  recovered  under  Mr.  Mclvor  » 
watchful  care. 

A  large  parcel  of  seeds  of  C,  Condamineoy  probably  of  two 
varieties  (Chahuarguera  and  Urituidngd),  and  a  smaller  packet 
of  seeds  of  C,  criitpa,  were  despatched  from  England  in 
January,  and  arrived  at  Ootacamund  in  March,  1862.  By 
this  time  Mr.  Mclvor  had  discovered  the  best  method  of 
treatment  for  chinchona-seeds.  He  sows  in  very  sandy  soil ; 
and  while  so  much  water  is  never  given  as  to  make  the 
particles  of  soil  mlhere  to  each  other,  yet  the  soil  is  kept 

*  Secrdunj  to  the  GownimeiU  of  Imlia^  to  the  Set-rttary  to  the  Gottrwrnent  of 
Fmt  St.  George,  Dtc.  Dth.  18«1. 
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in  a  uniform  medium  state  of  moisture.  In  this  way  the 
seeds  not  only  germinate  soon,  but  come  up  very  strong. 
There  is  every  reason  to  expect  that  a  good  per-centage  of 
these  seeds  will  germinate/  and  that  a  large  number  of  these, 
the  earliest  known  of  all  the  valuable  chinchona  species,  will 
soon  be  growing  luxuriantly  in  the  upper  aholas  of  the  Neil- 
gherry  hills.  Mr.  Howard  has  also  presented  the  Govern- 
ment with  a  plant  of  C.  Uritimnga  of  Pavon  {C.  Condamineay 
H.  and  B.),  six  feet  high,  which  he  had  raised  from  seed  sent 
to  him  &om  Loxa.  This  precious  plant  was  embarked  on 
board  the  steamer  on  the  4th  of  March,  1862,  and  arrived 
at  Ootacamund  early  in  April. 

Thus,  after  two  anxious  years,  we  now  have  all  the  valuable 
species  of  chinehonsB  mentioned  in  the  second  chapter,  safely 
established  in  Southern  India.  In  the  following  tabular 
statement  will  be  seen  at  a  glance  the  number  of  species,  the 
number  of  each  species,  the  number  of  plants  last  February, 
their  monthly  increase  since  Jime,  their  monthly  growth, 
and  their  present  dimensions.  The  number  is  now  increasing 
at  the  rate  of  several  thousands  every  month.  The  imported 
plants  of  C.  succirubra  have  already  produced  some  thousands 
by  propagation  ;  and  in  December  the  seedlings  had  attained 
a  size  suflScient  to  give  wood  for  propagation,  the  first  of  them 
having  even  then  produced  a  few  hundred  plants. 

From  the  total  number  of  10,157  chinchona-plants  must 
be  deducted  425  of  the  worthless  C,  Pahudiana  sent  from 
Java,  leaving  a  total  of  9732  of  valuable  species  on  the 
1st  of  February,  with  the  number  rapidly  increasing.  The 
increase  was  not  so  large  as  it  otherwise  would  have  been 
during  the  first  two  months  of  1862,  owing  to  the  supply  of  a 


'  I  ient  a  smaller  parcel  of  C.  Con- 
daminea  seeds  in  a  letter,  which  ar- 
rived first  at  Ootacamund,  in  the 
middle  of  February.  Sixteen  days 
after  sowing,  twelve  seeds  were  found 
to    have  germinated;    and    early   in 


March  138  seedlings  were  up,  or  30 
per  cent,  of  the  total  number  of  seeds 
sown.  The  large  parcel  of  seeda  ar- 
rived at  Ootacamund  on  March  4th, 
and  were  sown  at  once.     Bee  p.  570. 
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number  of  plants  to  Java,  and  the  transmission  of  others  to 
Calcutta,  with  a  view  to  the  formation  of  a  plantation  in 
the  Bengal  hills,  and  of  sixteen  to  Mr.  Maltby  for  the  Hajah 
of  Travancore. 

It  is  exceedingly  satisfiEtctory  to  compare  these  results  with 
those  of  the  Dutch  cultivators  in  Java.  After  six  years  they 
only  had  (exclusive  of  the  (7.  Pahtidiana,  which  is  quite 
worthless)  8454  chinchona-plants  of  valuable  species  f 
whereas  in  rather  less  than  one  year  Mr.  Mclvor  has  reared 
9732,  without  counting  several  hundreds  which  he  has  trans- 
mitted to  Java,  Calcutta,  and  Travancore.  The  Dutch  have 
only  introduced  two  good  species,  while  we  have  obtained 
niney  exclusive  of  the  four  plants  of  0.  landfolia  presented  by 
the  Dutch  authorities.  Thus,  the  average  increase  of  valuable 
species  of  cAiwcA<?na-plant8  in  Java  between  1854  and  1860 
being  at  the  rate  of  1409  a  year,  the  results  attained  in 
India  have  been  nearly  seven  times  as  great  as  those  of  the 
Dutch  cultivators.  These  facts  are  not  mentioned  in  any 
spirit  of  undue  exultation,  but  in  order  to  show  that  it  is 
not  advisable  slavishly  to  follow  the  methods  of  cultivation 
adopted  by  the  Dutch,  as  two  gentlemen,  in  oiBBcial  positions, 
who  have  recently  visited  the  plantations  in  Java,  appear  to 
imagine.  On  the  contrary,  a  system  of  cultivation  diame- 
trically opposed  to  that  of  the  Dutch  has  enabled  Mr.  Blclvor 
to  achieve  his  present  success ;  and  the  sites  for  plantations 
have  been  selected  and  prepared,  not  with  any  reference 
to  the  erroneous  and  comparatively  unsuccessful  systems 


*  The  chinchona-plantations  were  commenced  in  Java  in  December  1854. 
On  the  31st  of  December,  1860,  they  had  of 

C.  CaUaaya  plants :      5510  in  the  germinating  sheds. 

1800  planted  out 
1030  living  cuttings. 
C.  landfolia  plants  :         38  in  the  nursery  sheds. 

42  planted  out 
28  living  cuttings. 

Total     ..      ..     8454 
Their  other  species  is  worthless.— Mr.  Frasers  RttporU  p.  2. 
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pursued  in  Java,  but  on  the  principle  of  carefully  comparing 
the  elevations,  temperature,  amount  of  humidity,  and  of 
exposure  of  the  mountains  where  the  different  valuable 
species  of  chJnchona  thrive  in  South  America,  with  analc^us 
situations  in  the  hills  of  Southern  India. 

The  important  process  of  planting  out  has  now  commenced 
in  the  Neilgherry  hills,  and  it  has  been  a  subject  of  carefiil 
consideration  whether  the  chinchona-plants  should  be  grown 
under  dense  shade,  under  the  partial  shade  of  forest-trees, 
or  quite  in  the  open :  in  other  words — ^what  are  the  elevik 
tions  and  amounts  of  exposure  best  suited  to  the  growth  of 
the  plants,  and  the  development  of  their  alkaloids  ? 

In  Java  the  chinchona-plants  were  at  first  established  i^ 
far  too  low  an  elevation,  in  a  wretched  soil,  and  exposed 
to  the  fuU  glare  of  the  sun.  Dr.  Junghuhn,  the  present 
Superintendent,  went  to  the  other  extreme,  and,  though  the 
proper  elevation  has  been  ascertained,  yet  the  error  has  been 
committed  of  forming  the  plantations  in  the  dense  shade  of 
the  forest,  with  the  intention  of  allowing  some  trees  to  be 
drawn  up  in  search  of  light,  without  a  branch  for  thirty  or 
forty  feet,  and  of  cutting  them  down  for  their  bark  in  alx>iit 
forty  years,  and  of  grubbing  up  others  in  search  of  imagi- 
nary quinine  in  their  roots.^  I  understand  tliat  this  plan  hA& 
at  last  been  found  to  be  erroneous,  and  that  Dr.  Junghuhn 
now  directs  all  the  trees  in  the  vicinity  of  the  chinchona- 
plants  to  be  cut  down,  though  faith  is  still  maintained  in  the 
quinine-yielding  roots  of  the  worthless  C.  Pahudictna} 

If  the  thing  was  not  sufficiently  evident  in  itself,  the  ap- 
pearance of  the  barks  sent  from  Java  to  the  Exhibition  of 
1862  is  quite  enough  to  prove  that  chinchona-plants  ought 
not  to  be  cultivated  under  the  shade  of  forest-trees.  The 
question  of  the  proper  amount  of  exposure  to  which  each 

•  **  It  is  the  height  of  improvidence    posBiblo  future  renovation  of  the  tree.*' 
for  the  collectorB  to  strip  off  the  bark    — Jloicard. 
from  the  root«,  thus  securing  u  worth-  •      *  See  chap.  iii.  p.  58. 
less  product  at  the  expense  of  any  I 
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species  should  be  subjected  is,  however,  one  which  requires 
very  careful  consideration ;  as  upon  its  correct  solution  de- 
pends the  most  important  point  of  all,  namely  the  method  of 
cultivation  which  will  be  most  profitable,  and  most  suitable  to 
the  operations  of  private  enterprise. 

Mr.  Mclvor  commenced  experiments  in  planting  out  in  the 
spring  of  1861.  In  April  he  planted  out  three  plants  of 
(7.  succirubra,  two  under  shade,  and  one  in  an  open  spot  sur- 
rounded  by  brushwood  and  undergrowth.  On  the  29th  of 
the  same  month  the  S.W.  monsoon  set  in,  and  the  plants 
under  dense  shade  assumed  a  weak  climber-like  habit,  and 
were  injured  from  the  leaves  being  cut  to  pieces  by  the  con- 
stant drip  from  the  forest-trees  ;  ^  while  the  plant  shaded  by 
the  brushwood  continued  in  the  most  luxuriant  state  of  health, 
with  its  leaves  uninjured.  In  September  1861,  six  plants 
of  different  species  were  planted  out  in  cleared  spots  on 
the  highest  and  most  exposed  points  of  the  Neddiwuttum 
site,  and  all  of  these  have  not  only  borne  the  cold  and 
drought  without  injury,  but  their  growth  has  never  even  been 
checked,  and  at  present  they  are  in  the  finest  possible  state 
of  healtL  Their  leaves  are  of  the  deepest  green,  some  of 
them  measuring  12  inches  by  9. 

Between  May  and  August  fifteen  "  red-bark  "  plants  were 
plai)ted  out  at  Ootacamund.  The  imusual  cold  of  December 
checked  the  growth  of  these  plants,  but  did  not  injure  them 
in  the  least,  and  the  leaves  still  keep  their  deep-green  colour, 
and  measure  from  7  to  9  inches.^ 

Early  in  January  1862,  the  formation  of  a  nursery  was 
commenced  at  Neddiwuttum,  large  enough  for  300,000  or 
400,000  Chinchonffi;  and  2400  were  planted  out.  150 
acres  are  to  be  planted,  at  the  Neddiwuttum  site,  during  the 
year  ;    of  which  75   acres   will  be   planted   under  various 


*  This  is  provided  for  in  Java  by 
placing  a  shed  over  the  young  planU. 

*  Mr.  Mclvor  informs  me  that  the 
winter  of  1861-62  was  the  coldest  he 


has  experienced  since  he  come  to  the 
Neilgherry  hills,  a  period  of  fourteen 
years. 
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degrees  of  shade  from  forest-trees,  in  order  to  ascertain  the 
results  of  this  method  by  actual  experiment ;  and  75  quite 
in  the  open,  the  young  plants  being  protected  from  the 
direct  rays  of  the  sun  by  artificial  shade  during  the  first 
year  or  two.  The  original  stock  will  be  retained  in  Ae 
gardens  at  Ootacamund,  for  the  purpose  of  propagation, 
and  the  propagated  plants  will  be  used  for  stocking  the 
nurseries  and  plantations. 

With  regard  to  the  question  of  whether  the  chinchoiue 
should  be  planted  out  in  dense  shade  of  forest-trees  or  in 
the  open,  it  will  be  well  to  recapitulate  some  of  the  informs- 
tion  which  has  been  collected  in  their  native  habitat  in  South 
America. 

In  the  forests  of  Caravaya  I  observed  that  the  plants  of 
C.  Calisaya^  when  in  dense  shade,  were  tall  and  weak,  with 
few  branches,  and  without  any  sign  of  ever  having  flowered 
or  fruited.  When  very  slightly  shaded,  as  on  the  ridge  of 
rocks  above  the  Tanamayu,  or  scarcely  at  all,  as  on  the 
precipice  of  Ccasa-sani,  they  spread  more,  h^re  a  more  healthy 
appearance,  and  are  covered  with  capsule-bearing  panicles; 
while  the  most  thriving  and  healthy-looking  young  plant 
that  I  met  with,  was  growing  in  the  open,  without  any  shade 
whatever.  It  is  quite  certain  that  an  abundance  of  light  and 
air  is  an  absolute  necessity  for  the  full  development  of.  the 
alkaloids  in  the  bark  of  C.  Calimya^  and  that  the  trees  must 
either  grow  at  the  edge  of  the  forests,  or  else  find  their  way 
to  the  light,  by  overtopping  all  other  trees :  otherwise,  as  is 
too  often  the  case,  they  assume  a  weakly,  straggling  habit 
under  the  baneful  influence  of  dense  shade. 

Dr.  Weddell  is  of  opinion  that,  during  the  first  year  or  two, 
the  soil  and  trunks  of  young  trees  of  C,  Ccdisaya  shoidd  be 
protected  from  the  direct  influence  of  the  scorching  sun,  as 
he  had  observed  that  plants  so  exposed  generally  appeared 
to  have  a  stunted  growth.  He  refers  of  course  to  the 
Josephiana  or  shrub  variety  of  C,  Calisaya^  but  their  dwaricxl 
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habit  must  be  attributed  to  the  less  fertile  soil  of  the  open 
grass-land  in  which  they  grow,  and  partly  also  to  the  great 
altitude,  and  consequently  cold  climate,  rather  than  to  effects 
of  exposure  to  light  and  air. 

With  respect  to  the  "  red-bark  "  species,  there  cannot  be 
a  doubt  that  they  should  be  planted  in  the  open.  On  this 
point  Mr.  Spruce's  observations  are  quite  conclusive.  He 
says — "The  trees  standing  in  open  ground,  pasture,  cane- 
field,  &C.,  are  far  healthier  and  more  luxuriant  than  those 
growing  in  the  forest,  where  they  are  hemmed  in  and  partially 
shaded  by  other  trees ;  and  while  many  of  the  former  had 
flowered  freely,  the  latter  were,  without  exception,  sterile. 
This  plainly  shows  that,  although  the  red-bark  may  need 
shade  whilst  young  and  tender,  it  really  requires  (like  most 
trees)  plenty  of  air,  light,  and  room,  wherein  to  develop  its 
proportions."* 

The  **  grey-bark "  species  all  bear  the  marks  of  exposure 
to  free  air,  cold,  and  sunshine  ;  and  the  overspreading 
thallus  of  various  Orapidece  on  their  barks  indicates  that  the 
trees  have  grown  in  open  situations,  exposed  to  rain  and 
sunshine.** 

The  C  Condaminea  trees,  in  the  neighbourhood  of  Loxa, 
grow  sometimes  in  little  clumps,  and  sometimes  solitary,  but 
always  in  dry  situations.®  Dr.  Seemann,  who  visited  Loxa 
when  serving  on  board  H.M.S.  Herald,  informs  me  that 
those  which  he  saw,  bearing  ripe  fiiiit,  were  on  the  edge  of 
thickets,  entirely  exposed  to  the  influence  of  air  and  sun- 
shine. 

Dr.  Weddell  assures  me  that  he  would  never  recommend 
that  any  of  the  chinchona-trees  should  be  planted  in  the 
dense  shade  of  the  forest,  as  in  such  a  situation  the  greater 
number  would  evidently  soon  be  smothered.  He  is  of  opinion 
that  the  ChinchonsB,  in  India,   should  be  planted  in  open 

*  Spruoo'fl  Report,  p.  23. 
*  Howard,  Nueva  Quinologia,  Nos.  2  and  7.  *  Cross's  Report,  p.  5. 
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ground ;  but  he  considers  it  important  that  the  tnmks  and  aofl 
should  be  shaded  during  the  first  year  or  two.  He  proposeB  to 
effect  this  object  either  by  planting  the  chinchonas  at  cod- 
venient  distances  in  a  quincunx,  alternately  with  some  mon 
fast-growing  trees,  which  might  be  cut  away  when  no  longer 
required ;  ^  or  by  planting  the  chinchonas  themaelyes  dose 
enough  to  oblige  each  other  to  run  up,  sufficient  space  and 
air  being  gradually  provided  by  judicious  pruning  and  thin- 
ning out.  The  former  method  might  be  a  good  one  if  it 
were  not  for  the  faster-growing  trees  taking  up  a  great 
proportion  of  the  nourishment  from  the  soil,  which  would  be 
more  profitably  reserved  for  the  chinchonas ;  and  probablj 
the  efficient  shading  of  the  trees,  while  young  and  tender, 
will  be  more  easily  and  effectually  provided  for  by  simfde 
artificial  means. 

Mr.  Howard,  the  author  of  ^Nueva  Quinologia  de  Pavm^ 
whose  knowledge  on  all  questions  connected  with  chinchona- 
plants  is  not  surpassed  by  that  of  any  botanist  in  Europe,  is 
clearly  of  opinion  that  they  should  be  planted  in  the  open, 
without  shade  from  other  trees,  and  that  they  should  be 
cultivated  as  shrubs  ;  when  their  branches  will  yield  an 
ample  and  remimerative  supply  of  bark. 

On  the  other  hand,  Dr.  Junghuhn,  in  Java,  has  planted 
his  chinehonsB  under  the  dense  shade  of  forest-trees,  where 
they  must  necessarily  be  watery  and  unhealthy,  where  they 
will  not  flower  or  bear  fruit,  and  where  he  does  not  expect 
that  they  will  yield  quinine  for  fifty  years,  when  he  con- 
templates the  entire  demolition  of  the  plantations  by  felling 
all  the  trees.  Now,  if  such  a  system  as  this  is  to  be  adopted 
in  India,  the  chinchona-plants  might  as  well  never  have  been 
introduced.  The  plantations  would  be  a  wasteful  expense  to 
Government,  with  a  remote  chance  of  some  profit,  forming 


7  See  also  Weddell's  UUtoire  Naturelle  des  Qufn^inaf,  p.  32. 
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but  a  small  fraction  of  the  outlay,  about  twice  in  a-  century  ; 
and  the  idea  of  chinchona  cultivation  ever  being  undertaken 
by  private  enterprise,  on  this  system,  is  quite  out  of  the 
question;  for  what  planter  in  his  senses  would  commence 
the  cultivation  of  a  product  which  would  yield  him  no  return 
for  forty  or  fifty  years  ? 

When  planted  in  the  open  chinchonae  grow  luxuriantly, 
yield  abimdant  supplies  of  seed,  and  form  fine  thick  bark, 
which,  owing  to  the  free  exposure  of  the  leaves  to  the 
influence  of  light  and  fresh  air,  contains  a  large  per-centage 
of  alkaloids ;  while,  in  the  shade  of  forest-trees,  they  run  up 
into  tall,  weak,  straggling  plants,  with  little  chance  of  either 
bearing  fruit,  or  elaborating  much  quinine  in  their  bark, 
nntil,  after  nearly  half  a  century,  some  of  them  at  length 
overtop  the  other  trees,  and  reach  that  essential  sunshine  of 
which  they  had  been  so  long  deprived. 

I  not  only  think,  with  Mr.  Spruce,  Dr.  Weddell,  Mr. 
Howard,  Mr.  Mclvor,  and  Mr.  Cross,  that  the  chinchona- 
plants  must  be  planted  in  the  open,  and  freely  exposed  to  the 
influence  of  fresh  air  and  sunshine ;  but  I  am  most  strongly 
of  opinion  that,  if  the  opposite  system  was  unfortunately 
adopted,  it  would  have  been  far  better  if  the  expense  and 
trouble  of  introducing  these  precious  trees  into  India  had 
never  been  incurred. 

It  is  true  that,  when  planted  in  the  forest,  the  chinchona) 
will  look  well  to  the  casual  observer,  tind  that  their  cultiva- 
tion can  be  conducted  without  skill  or  care,  as  all  will  be  left 
to  nature ;  while,  in  open  ground,  it  will  require  great  skill 
and  constant  attention  to  get  the  young  trees  over  the  first 
year  or  two.  The  cleared  ground  will  be  exposed  to  the  full 
eflects  of  evaporation  and  radiation,  and  much  judicious 
management  will  be  necessary  in  applying  artificial  shade, 
and  in  adopting  other  precautions.  ITie  open  spaces  should 
not,  I  tliink,  be  of  very  great  extent,  without  being  broken 

2   K 
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up  by  clumps  or  irregular  lines  of  trees ;  and  care  must  be 
taken  that  the  supplies  of  moisture  and  of  water  are  not 
prejudiced  by  too  much  felling.  But  these  details  may  safdy 
be  left  to  Mr.  Mclvor,  who  now  has  the  assistance  of  two 
weU-instructed  English  gardeners,  named  Batcock  and  Lyall ; 
and  he  will  be  able  to  obtain  uniform  and  constant  yeariy 
supplies  of  bark,  without  any  damage  to  the  trees,  which, 
when  once  full-grown,  will  thrive  luxuriantly,  and  yield 
abundance  of  seeds. 

The  most  suitable  positions  for  chinchona-plants,  as  regards 
elevation  and  climate,  having  been  pointed  out,  and  the 
best  method  of  treatment  with  respect  to  exposore  being 
decided  in  favour  of  planting  out  in  open  ground,  two  other 
questions  remain  to  be  discussed  which  are  intimately  oqd- 
nected  with  the  above, — ^namely,  the  conditions  under  whidi 
the  largest  per-centage  of  febrifugal  alkaloids  wiU  be  fc^med 
in  the  bark,^  and  the  method  of  cultivation  which  is  likely  to 
yield  the  largest  and  most  remunerative  supplies  of  bark  in 
the  shortest  time. 

One  well-established  fact,  which  is  proved  by  universal  ex- 
perience, is  that  all  the  species  of  cliinchona-trees  produce  the 
thickest  bark  and  the  largest  per-centage  of  alkaloids  when 
growing  at  the  highest  elevation  at  which  they  respectively 
flourish.  Thus,  all  other  circumstances  being  favourable,  the 
(7.  Cglisaya  and  C.  sfiiccirubra  species  will  yield  more  profit- 
able crops  when  growing  at  an  elevation  of  6000  feet,  than 
at  one  of  5000  feet.  The  shrubby  varieties  of  chinchonas  are 
specially  good  when  their  stunted  growth  is  owing  to  the 
altitude  of  the  locality.^  Mr.  Spruce  ascertained,  with  r^ard 
to  the  "red  bark,"  that  the  greater  the  height  at  which  the 


^  Mr.  Howard  thinkfi  that  tlie  alka-  ,  somewhat  Icbs  bo  in  tliat  of  the  tnmk. 
loids  are   formed   in  the  barks,  by  a  I  and  most  impure  in  that  of  the  rooti^ 
reaction  between  ammonia  and  chin-  I  — Microicopic  Olmerraiiong,  p.  2, 
cho-tannic  acid.     Tiie  alkaloids  are        '  Howard, 
pure   in  the   bark   of  the   branohos. 
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tree  grows,  the  larger  is  the  proportion  of  alkaloids  contained 
in  the  bark ;  ^  and  that,  although  the  trees  growing  nearest 
the  plain  were  generally  much  larger,  yet  their  bark  was  by 
no  means  so  thick  in  proportion  to  their  diameter  as  in  trees 
higher  up.  He  adds  that,  in  cutting  down  trees  in  the  hot 
plains,  he  has  often  been  struck  with  the  thinness  of  the  bark 
compared  to  that  of  trees  growing  in  temperate  climates.^ 

There  are  several  other  conditions  under  which  the  largest 
amount  of  alkaloids  is  formed  in  chinchona-barks,  which 
are  as  yet  little  understood.  Dr.  Karsten  suggests  that  the 
content  of  alkaloids  in  the  same  species  of  chinchona-trees, 
growing  in  different  ravines,  is  affected  by  unceasing  mists  in 
one,  and  constant  sunshine  resting  on  the  vegetation  in  the 
other ;  the  former  impeding,  and  the  latter  promoting,  tlie 
formation  of  quinine**  In  the  Loxa  region  a  great  diffei*ence 
has  been  noticed  in  the  bark  of  C.  Condaminea,  according  as 
the  tree  has  grown  on  the  sides  of  the  mountains  most 
exposed  to  the  rays  of  the  morning  or  of  the  evening  sun : 
and  Mr.  Spruce  remarks  of  the  "red-bark"  trees  that  the 
ridges  on  which  they  grow  all  deviate  from  an  easterly  and 
westerly  direction,  and  that  the  trees  are  far  more  abundant 
on  their  northern  than  on  their  southern  slopes.  The  northern 
and  eastern  sides  of  the  trees  had  also  borne  most  flowers, 
and  scarcely  a  capsule  ripened  on  their  southern  and  western 
sides,  except  on  one  tree  of  more  open  gi'owth  than  the  rest. 
This  phenomenon  is  due  to  the  fact  that  the  trees  receive 
more  sunshine  from  the  north  and  east,  during  the  summer 
mornings,*  the  afternoons  being  usually  foggy. 

All  these  points  will  receive  careful  attention  from  Mr. 
Mclvor,  in  conducting  the  cultivation ;  and  his  observa- 
tions will  soon  enable  him  to  decide  many  points  connected 


*  Spruce's  Report,  p.  83. 

*  Ibid.,  p.  27.      See    also  Karsten, 
p.  20. 


'  Karsten,  p.  20. 

*  Spnic«*8  Keport,  p.  23. 
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with  the  formation  of  quinine  in  the  bark,  and  to  asoertaa 
the  most  advantageous  conditions  under  which  the  planli 
should  be  cultivated. 

The  sites  have  been  selected  at  Neddiwuttum  and  Dodfr» 
betta  with  reference  to  the  similarity  of  elevation  and  cUmile 
in  those  localities  to  the  native  mountains  of  the  speciei 
which  it  is  intended  to  cultivate  in  them,  and  because  thev 
have  plenty  of  deep  loamy  soil.  It  has  also  been  determined 
that  the  best  method  of  cultivation  will  be  found  in  plantii^ 
out  the  chinchonaa  in  the  open,  for  reasons  already  given; 
and  not  only  will  the  luxuriant  and  healthy  growth  of  the 
plants  be  provided  fof  by  this  treatment,  but  it  is  abo 
essential  for  the  formation  of  an  abundant  supply  of  alkalokfa 
in  their  bark.  This  process  depends  on  the  vigorous  ac^ioo 
of  the  leaves,  and  the  healthful  condition  of  the  leaves  ii 
due  to  a  sufficient  supply  of  sunshine.  Dr.  Lindley  says,— 
"  It  is  to  the  action  of  leaves, — to  the  decomposition  of  their 
carbonic  acid,  and  of  their  water ;  to  the  separation  of  the 
aqueous  particles  of  the  sap  &om  the  solid  parts  that  were 
dissolved  in  it;  to  the  deposition  thus  effected  of  varioa§ 
earthy  and  other  substances,  either  introduced  into  plants  as 
silex  or  metallic  salts,  or  formed  there,  as  the  vegetable 
alkaloids ;  to  the  extrication  of  nitrogen  ;  and,  probably,  to 
other  causes  as  yet  unknown — that  the  formation  of  the 
peculiar  secretions  of  plants,  of  whatever  kind,  is  owing. 
And  this  is  brought  about  principally,  if  not  exclusively,  by 
the  agency  of  light.  Their  green  colour  becomes  intense,  in 
proportion  to  their  exposure  to  light  \vithin  certain  limits.*^  * 

Under  cultivation  the  ehinchoua-plaiits  must  either  be 
raised  in  their  shrubby  form  in  the  open,  or  as  tall  trees  under 
the  shade  of  the  forest.  The  latter  system,  which  has  been 
adopted  by  Dr.  Junghuhn  in  Java,  is  defended  on  the  ground 


^  Liiulley'8  Theory  ufui  rradice  of  JlorticuHtwe,  p.  70. 
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that,  in  their  natural  localities  in  the  Andes,  the  chinchonae 
"  grow  in  damp  forests  overshadowed  by  trees."  There  are 
two  things  to  be  said  against  this.  Firstly,  that  it  is  not  the 
case  ;  for  though  it  is  true  that  some  species  of  chinchonse  do 
grow  in  damp  shady  forests,  yet  they  never  flourish  in  such 
positions,  but  only  when  supplied  with  plenty  of  light  and 
air ;  and  secondly,  even  if  it  was  the  case,  such  an  argument 
would  be  worth  nothing.  In  their  wild  state,  and  in  localities 
where  they  are  indigenous,  all  plants  find  certain  conditions 
which  are  favourable  to  their  perfect  development ;  but  they 
have  to  struggle  for  existence  with  a  multitude  of  neighbours. 
Every  condition  is  not  supplied  by  Providence  for  the  speciail 
behoof  of  one  particular  genus,  and,  in  virgin  forests,  all  trees 
suffer  more  or  less  from  being  overcrowded  and  overshadowed. 
But  under  cultivation  the  case  is  different  The  cultivator 
endeavours  to  combine  all  the  conditions  best  calculated  to 
ensure  the  perfect  development  of  a  particular  plant,  and 
does  not  subject  it  to  the  baneful  influences  of  too  much  shade, 
merely  because  it  suffered  from  overshading  in  its  wild  state. 
Mr.  Mclvor  has  very  aptly  illustrated  this  point,  by  men- 
tioning that  Bruce  foimd  wheat  growing  wild  in  Upper  Egypt, 
struggling  for  existence  with  rushes  and  other  weeds.  An 
English  farmer  would  be  surprised  if  he  was  told  to  sow  his 
wheat  in  the  hedges,  instead  of  in  the  fields,  because  in  its 
wild  state  it  is  found  amongst  weeds  and  briars ! 

The  facts  that  it  will  be  necessary  to  wait  for  thirty  years 
before  any  return  can  be  expected ;  and  that  it  will  have  a 
most  injurious  effect  on  the  formation  of  alkaloids  in  the  bark 
are  sufficient  arguments  against  planting  the  chinchonae  in 
the  shade  of  the  forest,  and  waiting  for  them  to  rim  up  until 
the  survivors  overtop  the  surrounding  trees.  It  has  been 
necessary  to  bring  these  points  prominently  forward,  because 
attempts  have  been  made  to  introduce  the  erroneous  system, 
adopted  by  the  Dutch  cultivators,  into  India. 
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We  now  come  to  the  other  alternative,  that  of  raising  the 
chinchonae  in  their  shrubby  form,  on  plantations  in  open 
clearings,  with  plenty  of  fresh  air  and  sunshine.  It  is  the 
system  of  cultivation  which  I,  in  common  with  Mr.  Howard 
and  Mr.  Mc  Ivor,  consider  to  be  the  most  likely  to  lead  to 
successful  results,  because  it  is  the  only  one  by  which  renin- 
nerative  harvests  of  bark  can  be  obtained  year  by  year, 
without  injuring  the  plants. 

Two  questions  require  consideration  before  adopting  this 
method :  first,  whether  the  chinchonae  in  their  shrubby  form 
will  yield  a  sufficient  annual  supply  of  febrifugal  alkaloids  to 
make  the  cultivation  remunerative ;  and  secondly,  whether  it 
will  be  possible  to  take  the  required  quantity  of  bark  every 
year,  without  checking  the  growth  of  the  trees. 

The  trunk  or  tabla  bark  naturally  yields  a  much  larger  pe^ 
centage  of  alkaloids  than  the  camUo  or  small  bark  of  the 
branches;  but  as  a  supply  of  the  former  could  only  be 
obtained  once  in  forty  years,  and  then  at  the  cost  of  destroy- 
ing the  plantations,  while  the  latter  will  yield  an  annual 
harvest  without  any  injury  to  the  trees,  this  point  is  not  of 
much  consequence.^ 

The  fact  is  that  very  little  tabla  or  trunk-bark  comes  from 
South  America,  and  that  nearly  the  entire  bark  trade  is 
supplied  by  quill-bark  from  the  branches  of  shruba  Some 
Calisaya  bark  from  Bolivia,  some  "  red  bark,"  and  "  West- 
coast  Carthagena,"  from  the  trunks  of  C.  PaUon,  arrive  in 
the  form  of  large  slabs  of  tabla-hvirk  ;  but  a  great  deal  of  the 
Calisaya  and  succirubra  bark,  the  whole  of  the  "  crown-bark" 
from  Loxa,  and  all  bark  from  other  quarters,  is  found  only  in 
the  form  of  quills  from  small  branches.     I  have  measured 


^  In  quillB  from  large  branches  there     but  this  diminishes  in  quantity  and 
is  more  alkuloid  than  in  the  smaller     (leterioratts  in  quality  in  the  hu\  of 
brauehes ;  in    the  bark    of  the  trunk     the  routs.—  Uiwanl, 
the  proportion  is  still  further  increased,  ' 
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several  of  the  quills  which  come  into  the  London  market, 
and  find  that  none  of  them  have  bark  equal  in  thickness  to 
that  already  attained  by  some  of  the  young  plants  reared  by 
ilr.  Mclvor  at  Ootacamund.^  These  quills  are  evidently 
taken  from  small  shrubs,  and  they  yield  a  very  good  per- 
centage of  quinine.  Several  samples  of  quill  Calisaya  bark, 
sold  in  London  in  March  1862,  contained  four  per  cent,  of 
quinine.  Their  bark  was  one-eighth  of  an  inch  thick,  and 
the  quills  were  just  under  an  inch  in  circumference.  In  a 
cultivated  state  the  yield  will  of  course  be  much  greater,  and 
ALr.  Howard,  judging  from  the  usual  yield  of  quill-bark,  is  of 
opinion  that  a  large  produce  may  be  annually  realised  by 
growing  the  chinchonse  as  shrubs.^ 

In  cultivating  the  chinchonse  in  rows  on  cleared  planta- 
tions it  will  probably  be  found  advisable  to  grow  them  to  a 
height  of  ten  or  twelve  feet,  and  about  twelve  feet  from  each 
other,  so  that  they  may  be  able  to  spread  out  until  they  are 
nearly  as  broad  as  they  are  long ;  and  they  should  be  induced 
to  branch  as  near  the  ground  as  possible.  A  certain  number 
of  the  branches  should  be  lopped  annually  for  the  quinine 
harvest ;  shoots  would  immediately  be  thrown  out  below  the 
cuts,  from  which  one  or  two  should  be  selected  to  take  the 
place  of  the  lopped  branch ;  and  in  about  six  years  the  new 
branches,  thus  formed,  would  be  sufficiently  grown  to  be. 
again  removed.  In  the  mean  while  the  same  operation  would 
have  been  going  on  with  other  branches,  and  thus  an  annual 
harvest  of  quill-bark  may  be  obtained  for  any  number  of 
vears.     Mr.  Mclvor  considers  that  this  treatment  will  ensure 


7  Mr.  Mc  Ivor  reports  the  thickness 
of  the  bark  of  some  of  the  young 
plants  at  Ootacamund  to  be  nearly  a 
quarter  of  an  inch.  The  bark  of 
nuills  of  C.  Cali«aya  g^ven  me  by  Mr. 
Howard,  as  samples  from  a  lot  on 
Mile,  is  only  one-eighth  of  an  inch  in  |  /aUa-Uirk. 
thickness. 


^  The  only  reason  why  the  value  of 
quill-bark  is  much  less  tlian  that  of 
to&^a-bark  is  that  the  former  is  usually 
mixed  with  spurious  burks.  Otlierwise 
tlie  value  of  quill-burk  would  only  be 
alx)ut    thieepence   per  lb.   less   than 
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a  quick,  uniform,  and  constant  supply  of  bark ;  and  if  the 
lopping  and  pruning  is  judiciously  conducted,  the  trees  will 
be  benefited  rather  than  injured  by  the  annual  removal  of  a 
few  branches.^  Chinchona-plants,  like  oaks  and  ¥rillow8, 
might  also  be  cultivated  as  pollards. 

By  cultivating  the  chinchona-plants  on  these  principles 
forming  plantations  in  cleared  open  ground,  giving  the  plants 
plenty  of  light  and  air,  and  obtaining  annual  harvests  of  quill- 
bark  from  the  shrubs,  quinine-yielding  chinchona-bark  wiD 
become  an  article  of  commerce  within  eight  years  from  the 
first  introduction  of  the  plants  into  India.  After  the  first 
harvest  the  supply  will  rapidly  increase.  Extensive  Govern- 
ment plantations  of  the  difierent  species  at  Neddiwuttnm  and 
Dodabetta  on  the  Neilgherries,  will  be  in  a  position  to  supply 
any  number  of  chinchonje  for  private  enterprise,  and  it  is  to 
be  hoped  that  the  Government  will  establish  other  chinchona 
nui-series  on  the  Pulney  hills,  in  Coorg,  and  eventually  on  the 
Anamallays. 

As  quinine-yielding  bark  is  a  more  valuable  product  than 
eoft'ee,  there  is  every  reason  to  believe  that,  as  soon  as  the 
Government  plantations  are  proved  to  be  successful,  many 
planters  will  undertake  the  cultivation;  and  I  understand 
from  11  r.  Melvor  that  several  persons  have  already  expressed 
a  desire  to  give  the  chinehoua3  a  trial,  and  that  he  expects  to 
be  able  to  distribute  plants  by  Jmie  1862.*      Thus  another 

•  Cinnamon   is  one  of  the  plants  seeds  in  nurseries,  and  planted  mx 

which,  like  the  cliinchonro,  are  cultivat-  feet  apart,  when  Uiey  are  a  foot  or 

c<l  solely  for  their  bark.    Mr.  Tliwaites,  eighteen  inches  long.    They  will  com- 

tlie  Director  of  the  liotanical  Gardens  monly  bear  peeling  in  thrco  or  four 

in  Ceylon,  lias  supplied  me  with  a  few  years  after  being  transplant«3<l,  if  in 

particulars  resjiecting  the  cultivation  a   favourable    locality  and    properly 

of  cinnamon.     Tlie  young  Hhoots  are  attended  to.     The  njots  are  earthtHl 

peeliNi  twice  during  the  year,  at  a  par-  up  frequently,  to  keep  the  soil  lo<»« 

ticular  i>eriod  of  growth,   when   the  and     free     from    weeds.      In     1S58, 

bark  comes  off  readily.     This  time  is  750,744  lbs.  of  cinnamon  were  exmrttd 

known  at  onco  by  the  i)eelers,  from  from  Ceylon,  worth   37,5371.      Thfn' 

the  appeamnce  of  tlie  youn^  shoots,  are    f«>rty-nine    cinnam<m-ganleiM  in 
and  the  process  of  peeling  is  then  a  '  the  ibhmd. 

very  exp<»ditious  oni*,  with   practi»e<l  '    Mr.  Mc  Ivor  olMerves    that    tlu- 

hands.     Young  plants  are  raise<l  fn»m  h'uves  of  all  th(*  chiuchona-planttf  at 
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important  product  ^11  be  added  to  the  resources  of  India, 
while  the  Grovemment  will  have  an  abundant  and  cheap  an- 
nual supply  of  the  most  indispensable  of  all  medicines  to 
Europeans  in  tropical  climates,  which  is  now  only  obtained  at 
imtaense  expense,  and  in  quantities  quite  insufficient  to  meet 
the  demand. 

In  a  commercial  point  of  view  the  introduction  of  chin- 
chona-plants  into  India  is  likely  to  prove  very  beneficial,  by 
adding  another  valuable  article  of  export  to  the  numerous 
products  of  that  favoiu-ed  land ;  but  an  equal  if  not  a  greater 
result  will  be  derived  from  this  important  measure,  in  the 
naturalisation  of  these  healing  plants  in  a  country  the  inhabits 
ants  of  which  sufier  so  severely  and  constantly  from  intermit- 
tent and  other  fevers.  From  motives  of  humanity,  as  well 
as  from  personal  interest,  every  cofiee-planter,  as  I  have 
before  said,  ought  to  cultivate  a  few  rows  of  chinchona-plants 
in  the  upper  part  of  his  clearing.  Even  if  it  is  not  intended 
to  rear  them  on  account  of  their  commercial  value,  yet  such 
a  measure  recommends  itself  as  a  duty,  in  order  to  have  a 
supply  of  this  inestimable  febrifuge  constantly  at  hand  for  the 
use  of  those,  who  are  employed  on  the  plantations. 

Many  of  the  natives  are  already  folly  aware  of  the  febrifugal 
virtues  of  Peruvian  bark,  and  it  is  to  be  hoped  that,  in  all  the 
hill-districts  where  there  is  a  suitable  elevation  and  climate, 
they  will  grow  chinchona-trees  in  their  gardens,  just  as  is  now 
generally  done  with  coffee  in  all  the  villages  in  Coorg.  For 
the  use  of  the  natives  there  will  be  no  necessity  to  go  to  the 
expense  and  trouble  of  extracting  the  alkaloids,  as  the  green 
fresh  bark  is  itself  very  eflScacious.     After  the  natives  have 


Ootacamund  are  exceedingly  bitter  to  |  &ctare  of  beer.  They  would  no 
the  taste,  and  he  snggesta  that  these  doubt  prove  a  healthy  ineredient  in 
leayea,  which  naturally  fall  off  the  beer,  but  it  remains  to  be  proved 
trees  in  succession,  may  be  turned  to  whether  their  bitter  would  pre«orvo 
account  by  bein^  imported  to  Englanti  it  us  well  as  hops, 
as  a  substitute  for  hops  in  tlie  manu- 
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once  used  this  unfailing  remedy,  and  experienced  the  power 
it  has  over  the  fevers  from  which  they  suffer,  they  will,  like 
Dr.  Poeppig  in  the  wilds  of  Peru,  approach  the  beautiful  heal- 
ing trees  with  warm  feelings  of  gratitude,*  their  fame  will 
spread  far  and  wide,  and  the  cultivation  of  chinchonse  will, 
I  trust,  be  extended  to  its  utmost  limit  throughout  the 
peninsula  of  India. 

So  far  as  my  observations  extended,  the  impression  whicb 
I  had  previously  received,  that  the  natives  can  with  difficulty 
be  induced  to  undertake  the  cultivation  of  any  new  plants  to 
which  they  have  not  been  accustomed,  was  not  confirmed. 
Not  to  mention  the  potato,  maize,  tobacco,  and  capdcmiuii 
which  originally  came  from  America,  and  are  now  geoerally 
cultivated  in  India,  it  is  a  fact  that  in  Wynaad  upwards  of 
2000  acres  are  taken  up  for  coffee  cultivation  by  the  natiTes; 
and  in  Coorg,  where  coffee  was  only  introduced  about  six  yean 
ago,  I  scarcely  saw  a  single  hut  to  which  a  small  coffee- 
garden  was  not  attached.  The  extent  to  which  the  cassafa 
{Jatophra  Manihot),  only  lately  introduced,  is  now  cultivated 
in  Travancore,  is  quite  remarkable ;  and  there  is  every 
reason  to  suppose  that  the  natives  will  be  equally  ready 
to  cultivate  a  plant  possessing  such  extraordinary  febrifugal 
powers  as  the  chinchona,  the  value  of  which  they  will  soou 
appreciate. 


3  '*  Attacked  with  violent  tertian  |  mands  consideration.  It  mifht  be 
ague,  and  without  any  medicine,  in  i  well  obviated  by  a  plentiful  aoditioD 
Pampa-yacu,  I  made  use  of  the  green    of  Epeom  eolia  to  the  infusion.     After 


bark  direct  from  the  chinchona- tree, 
which  I  peeled  from  one  growing  a  few 
hundred  steps  distant;  and  although, 
in  consequence  of  imavoidable  ex- 
posure  in  the  rainy  season,  and  the 


the  first  dose  of  this  fre«h  and  mi- 
adulterated  remedy,  a  senaation  of 
general  well-being  is  felt,  and  after 
recovery,  on  the  first  excursion,  cue 
approaches    the    healing    trees  with 


very  great  exlmustion  after  eight  I  warm  feelings  of  gratitude,  whoie 
months'  wild  forest  life,  the  disease  !  boautifiil  reddiali  blossoms  appear  in 
returned  on  three  occasions,  it  was  \  such  quantities  in  Januarr,  ami  tlM^r 
each  time  conquered  within  a  week,  round  crowns  can  })0  distinguisbed  i»t 
The  verj'  unpleasant  additional  offeot,  a  ilistance." — Poeppig,  ReUe,  ii.  p. 
in  this  case,  of  the  green  bark,  of  '  223. 
prudueiug  obstinate  obstructions,  do- 
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Thus  will  the  successful  cultivation  of  the  quinine-yielding 
chinchona-plants  confer  a  great  and  lasting  benefit  upon  the 
people  of  India,  as  well  as  upon  the  commerce  of  the  whole 
world ;  and  the  concluding  words  of  Dr.  Weddell's  Introduc- 
tion' may,  therefore,  with  strict  propriety,  be  applied  to  Mr. 
Mclvor  and  his  assistants :  "  Reste  la  ressource  de  la  culture, 
et  il  faut  I'employer.  S'il  est  un  arbre  digne  d'etre  acclimate, 
e'est  certes  le  Quinquina ;  et  la  post6rite  benirait  ceux  qui 
auraient  mis  k  execution  une  semblable  idee." 

While  speaking  of  the  incalculable  value  of  g^mm^yielding 
chinchona-plants,  it  must  be  understood  that  I  include  those 
of  the  "  grey-bark  "  species,  which  yield  chinchomne ;  and  it  is 
the  more  important  to  dwell  upon  this,  because  a  sentence  in 
the  Introduction  to  Mr.  Howard's  valuable  work  is  perhaps 
calculated  to  give  a  diflFerent  impression.*  It  is  true  that 
chinchonine  will  not  command  so  remunerative  a  price  in  the 
London  market ;  yet  it  produces  eflFects  on  the  system  precisely 
analogous  to  quinine.  To  stop  intermittent  fever,  doses  of 
chinchonine  require  to  be  one-third  larger  than  doses  of  qui- 
nine ;  but  it  is  absolutely  certain  that  the  former  is  as  good 
a  febrifuge  as  the  latter,  and  it  costs  infinitely  less.  Planters 
will  of  course,  in  the  first  instance,  undertake  the  cultivation 
of  those  species  which  yield  quinine,  such  as  C.  succirubra, 
C.  Condaminea,  C,  lancifolia,  and  C.  Calisaya;  but  the  grey- 
bark  species  will .  yield  barks  which  will  afford  valuable 
supplies  to  the  Government  hospitals ;  and  their  naturalisa- 
tion all  over  the  plateau  of  the  Neilgherries  and  other  hill 
districts  will  be  a  great  boon  to  the  natives.  Hereafter  the 
latter  species  will  well  repay  the  outlay  and  labour  of  culti- 
vation.    Even  now  there  is  a  great  demand  for  chinchonine ; 


'  Hittoire  NaiureUe  dot  QuinquiwiSt  |  quinine,  comparatively  small  good 
p.  13.  ;  wiU  be   likely   to   roBult  fn)ni   their 

*  **From  the  unfitness  of  the  *Grey  ]  naturalisation."  —  Howard,  Introduc- 
Bark  *  species  for  the  production  of    ticn^  p.  xiii. 
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the  chinchonidine  of  C.  Candaminea  is  considered  by  Mr. 
Howard  to  be  scarcely  if  at  all  inferior  to  qninine,  and  Dr. 
J.  Macpherson  thinks  so  highly  of  the  value  of  chinchcmine 
that  he  considers  it  to  be  of  little  importance  whether  the 
species  introduced  into  India  are  rich  in  quinine  or  chin- 
chonine.  This  gentleman  speaks  from  experience  acquired 
by  long  practice  in  the  East  Indies.* 

The  following  is  a  table  of  the  largest  amount  of  alkaloitb 
extracted  from,  and  the  price  in  the  London  markets  of  the 
barks  of  species  of  chinchonae  now  introduced  into  India : — 


SPECIES. 


Largcftt  amonDt  of  alkaloids 
extracted  fhnn  the  bark. 


Price  in  Ixmdoo  per  ftt. 
ofdrtedbark. 
In  March,  I«0. 


^,  ,.  .^    .                        '(3*8  per  cent,  of  quiniDe  and  chin-) 
Ctntusmga (  choSline      .. }, 


C.  Chahuarguera 
C.  crispa   . .    . . 


C.  succirubra  . . . 


labia 


I 


3*5  per  cent 1 1 

3*5  per  cent 

8*5  per  cent.,  of  whidi  5  per  ccnt\ 
was  quinine 


2     « 


] 


III    ,  i  5  per  cent,  of  quinine  and   diin- 
^         \  chonine 


} 


C.  CaUsaya      . .  Z**^*'*  |  ^  I*"^  ^°*-  ^^  ^"^"'' 
*  quill       3*5  per  cent,  of  qui 


8     o 


C.  nitida   .. 
C.  micrantha 


quinine 

per  cent,  oi  quinine  . .  . . 
2*2  per  cent,  of  chinchonine  . . 
2*7  per  cent,  of  chinchonine   .. 


4    ♦; 


C.  Peruviana 1  3  per  cent,  of  chinchonine 

p   I      .- ,.  ir5  per  cent,  of  quinine   and   chin- 


\\  chonine 


} 


Price  of  quinine  ..    ..    8«.  per  cz.l  •     ,      j      •     »t      u  lo.-o 
\.    ,      .  .      *  >  in  London  in  March  l8o2. 

„      chinchonine  ..in.      ,,      j 

Under  cultivation  the  barks  may  be  exptx^tf^d  to  yield  a 
much  larger  per-centago  of  alkaloids  than  they  ever  do  in 
their  wild  state. 


*  Quinine  arul  Antiperiodia    in    their    Therapeutic    Relation^    hy    Dr.  J. 
MacpherHOii  (Calcuttu,  185(5),  p.  27. 
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CHAPTER    XXIX. 

CHINCHONA-CULTIVATION. 

Ceylon  —  Sikkim  —  Bhotan  —  Khassya  Hills  —  Pegu  —  Jamaica  — 

CoDcluaion. 

The  complete  success  which  has  attended  the  cultivation  of 
chinchona-plants  in  the  Neilgherry  hills,  encourages  the  hope 
that  similar  happy  results  will  follow  their  introduction  into 
other  hill  districts  of  Southern  India,  which  have  been  de- 
scribed in  more  or  less  detail  in  previous  chapters.  I  have 
no  doubt  of  the  suitability  of  the  Pulney  hills,  the  Koondahs, 
the  Anamallays,  and  Coorg  for  such  experimental  cultivation ; 
and  trials  should  hereafter  be  made  on  the  Mahabaleshwurs, 
the  high  hills  east  of  Goa,  the  Baba-bodeens,  Nuggur, 
Wynaad,  the  Shervaroys,  and  the  mountains  between  Tinne- 
velly  and  Travancore. 

The  hill  districts  of  the  island  of  Ceylon,  which  have  the 
necessary  elevation,  and  are  within  the  region  of  both  mon- 
soons, also  offer  peculiarly  favourable  conditions  for  the 
cultivation  of  chinchona-plants,  probably  equal  to  the  best 
localities  on  the  peninsula  of  India.  Mr.  Thwaites,  the 
Director  of  the  Eoyal  Botanical  Gardens  at  Peradenia,  takes 
a  deep  interest  in  this  important  measure,  and  under  his 
auspices  there  can  be  no  doubt  of  its  ultimate  success.  It 
was  from  the  first  determined  to  send  a  portion  of  the  chin- 
chona-seeds  to  Ceylon,  although  the  whole  expense  of  the 
undertaking  has  been  borne  by  the  revenues  of  India,  and  no 
assistance  whatever  has  been  given  by  those  colonies  which 
will  thus  profit  by  its  success. 
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The  gardens  at  Peradenia  are  1594  feet  above  the  level  of 
the  sea,  and  the  following  table  vnll  give  a  correct  idea  of  the 
climate  : — 


Obhkrvations  taken  at  Peradenia, 

in  Ceylon,  in  1857. 

I'bennometer. 

RalnlUl 

in 
Inches. 

MONTH. 

Max. 

Mean. 

Min. 

REMARKS. 

1857. 

January  ..    .. 

82 

79-3 

74-7 

1-8 

yPine  and  tunny.  Cold  drvr 
\     nights  and  ^oggj  momiap. 

February 

82*5 

79-8 

76-5 

1-3 

Do.             do.             do. 

March     . .    . . 

84*2 

82 

77-5 

5-8 

(A  few  showers  of  rain  la  tkt 
\     erenings. 

April       . .    . . 

86-5 

81*9 

77-5 

8-4 

(Rain  in  the  bttcr  ptftcftfo 
\     month. 

May 

82*5 

81*5 

75 

4-7 

rShowery,  with  orfiional  fils 
\     of  wind. 

June 

82-5 

81-1 

75«5 

6 

Showery. 

July 

80-5 

77-1 

75-5 

9-8 

Continued  rain. 

August    ..    .. 

81-5 

79-2 

77-5 

6-4 

Showery,  with  high  winds. 

September 

82-5 

78-8 

75-5 

7-2 

Rainy. 

October  ..    .. 

81*5 

78 

74*5 

14-9 

(Rainy,  with  oocasiooal  soa- 
)     shiny  days. 

November     . . 

82 

77-9 

73-5 

22-3 

Heavy  rain. 

December 

81-5 

78-6 

75-5 

2-8 

J  Fine.  Cold  nights  and  hot 
\     days. 

96 

It  is  evident  that  Peradenia  is  far  too  low  and  hot  for  chin- 
chona  cultivation.  The  C.  succiruhra,  and  some  other  species, 
would  probably  grow  to  fine  large  trees  there,  bat  the  bark 
would  be  very  thin,  and  would  yield  little  or  no  febrifugal 
alkaloids.  But  there  are  many  other  localities  in  Ceylon 
admirably  suited,  from  their  elevation  and  climate,  for  this 
cultivation,  and  sites  may  be  selected,  well  adapted  to  the 
different  species,  from  5000  feet  to  Pedrotallagalle,  which  is 
8280  feet  above  the  sea.  Among  these  is  the  Government 
garden  of  Hakgalle,  at  Nuwera-ellia,  which  is  6210  feet  above 
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the  sea,  in  a  climate  with  an  annual  teniperatnre  of  abont  59^ 
Fahr.,  and  abundantly  supplied  with  moisture.  Here  most  of 
the  chinchona-plants  have  been  established  under  the  super- 
intendence of  Mr.  Thwaites,  who  is  assisted  in  their  cultivation 
by  Mr.  McNicoll,  a  zealous  and  intelligent  gardener  from 
Eew.  Mr.  Thwaites  reported,  last  September,  that  the  pro- 
gress of  the  important  experiment  in  the  cultivation  of  chin- 
chonsB  was  satisfactory. 

In  February  1861  the  first  instalment  of  chinchona-seeds 
arrived  in  Ceylon,  being  a  parcel  of  the  "  grey-bark  *'  species 
sent  from  the  Neilgherry  hills  by  Mr.  Mclvor ;  and  so^jn 
afterwards  a  portion  of  the  "  red-bark  "  seeds  was  received. 
In  April  six  plants  of  (7.  CaUsaya  were  transmitted  from  Kew, 
but  two  only  survived,  and  are  now  growing  vigorously  at 
Hakgalle.  Last  September  eight  cuttings  had  been  taken 
from  them,  two  of  which  had  rooted-  From  the  seeds  received 
early  in  1861,  800  plants  had  been  raised  last  SeptemJ^er, 
namely,  530  of  C.  mccirubra,  180  of  C.  micrantha,  25  of  6'. 
Peruviana,  45  of  (7.  nUidOy  and  60  of  the  "  grey-bark  "  species 
without  name. 

In  January  1862  I  forwarded  parcels  of  seeds  of  C.  Candor 
minea  and  (7.  crispa  to  Mr.  Thwaites  ;  and  early  in  March  six 
Wardian  cases  filled  with  chinchona-plants,  from  the  dep6t  at 
Kew,  were  shipped  for  Ceylon. 

Chinchona  cultivation  in  Ceylon  has  thus  been  fairly  started. 
It  is  exceedingly  gratifying  to  hear  that  many  coffee-planters 
will  be  glad  to  try  the  experiment  upon  their  estates ;  *  and 
that  Mr.  Thwaites  will  shortly  be  in  a  position  to  distribute 
plants  from  the  Hakgalle  garden.^ 

Chinchona^trees,  in  their  wild  state,  have  never  been  found 


*  There  are  477  coffee   estates   in    penditare  594^82/.,  value  of  imports 
Ceylon ;  and  in  1858-59  the  quantity  :  3,444.8891,  and  of  exports  2,328,790/. 
of  coffee  exporte<l  was  601,595  cwts.,  i      *  See  Mr.  Thwaites's  Report^  dated 
valued  at   1,488,0192.     In  the  same    Peradonia,  Sept.  28th,  1861. 
year  the  revenue  was  654,961/.,  ex- 
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at  a  greater  distance  than  one  thousand  miles  from  the  eqnar 
tor,  and  they  are  essentially  inter-tropical  plants;  thoo^ 
they  only  flourish  at  considerable  elevations  above  the  9&l 
The  reason  appears  to  be  that  one  of  their  chief  requiremenii 
is  a  tolerably  equable  climate  throughout  the  year,  which  the 
temperate  zones,  vrith  their  great  differences  of  temperature 
between  winter  and  summer,  do  not  afford.  For  this  reasoD 
sites  were  selected,  in  the  first  instance,  both  in  India  and 
Ceylon,  within  the  tropics ;  and  indeed  this  point  was  essen- 
tial  for  the  first  experiments,  because  all  the  other  conditioos 
of  the  growth  of  chinchonae  could  not  have  been  found 
beyond  the  equatorial  zone.  Under  cultivation,  however,  it 
is  probable  that,  with  other  favouring  circumstances,  these 
plants  might  thrive  within  the  temperate  zone,  at  short 
distances  from  the  tropic,  and  attention  was  naturally  drawn 
to  the  hill  districts  of  the  Eastern  Himalayas,  in  Bengal 
The  usefulness  and  importance  of  the  introduction  of  the 
chinchonfiB  into  India  will  be  much  enhanced  if  their  cultiva- 
tion can  be  extended  to  these  regions,  and  attempts  will, 
therefore,  be  made  to  form  chinchona  plantations  in  Sikkim, 
Bhotan,  and  subsequently  in  the  Kliassya  hills. 

The  province  of  Sikkim,^  at  the  base  of  the  mighty  Hima- 
layan peak  of  Kunchinginga,  consists  entirely  of  the  basin  of 
the  river -Tista,  which,  with  its  tributaries,  drains  the  whole 
country.  Its  position,  opposite  to  the  opening  of  the  Gangetic 
valley,  between  the  moimtains  of  Behar  on  the  one  hand 
and  the  Khassya  hills  on  tlie  other,  exposes  it  to  the  full 
force  of  the  monsoon.  Its  rains  are,  therefore,  heavy  and 
almost  uninterrupted,  accompanied  by  dense  fogs  an<l  a  satu- 
rated atmosphere  throughout  the  year.  There  are  frequent 
winter  rains  accompanied  by  cold  fogs,  alternating  with  fiust, 
hail,  and  snow.     March  and  April   are  the   driest  months, 


**  I  have  lakeu  tlie  followin«j;  lirief 
notices  of  Sikkiui,   BLotnii,   uiul   tiie 


Kha&syu  Iiilltt,  from  Dr.  Hooker'fi  Fhrn* 
Indira^  iind  Uimahtyan  J<mrnais. 
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but  rains  commeBoe  in  lliiT.  tui  contm-oe  wit^  little  inter- 
mission  until  October.  The  bamidinir  mcmntsias  are  Teiy 
lofty,  and  snow-clad  ttraaghdnt  a  greirt  jiart  of  their  extent ; 
but  the  central  range  in  SilddnL  widdi  ^paraites  the  Tista 
from  its  great  tribotarr  the  Rangit,  is  depressed  till  veiy  far 
into  the  interior.  The  raiDT  winds  ha^ve  thus  free  aooess  to 
the  heart  of  the  |HOTince. 

The  snow-level  is  at  16.(NX>  feet :  and  the  mean  mcmthlv 
temperature  o(  the  English  hill  station  at  Daijeeling,  which 
is  7430  fe^  above  the  sea,  and  in  lat.  27°  3'  X.,  is  as  f<d- 
lows : — 
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The  annual  rainfall  is  122*2  inches. 

Of  course  no  chinchona-plant  would  flourish  in  such  a 
climate ;  and  in  the  latitude  of  27°  it  will  be  necessary  to 
seek  for  suitable  sites  in  much  lower  situations  than  in  the 
hill  districts  of  Southern  India,  which  are  in  corresponding 
latitudes  to  those  of  the  chinchona  forests.  In  the  Neil- 
ghemes  the  sites  have  been  selected  at  the  same  altitudes  as 
those  at  which  the  plants  are  found  in  South  America,  but  in 
the  Eastern  Himalayas  the  localities  must  probably  be  chosen 
upwards  of  a  thousand  feet  lower  for  each  species — the  0. 
Condaminea  and  its  companions  perhaps  at  5000,  and  the 
C,  ffuccirubra  between  3000  and  4000  feet. 
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From  the  sea-level  to  an  elevation  of  12,000  feet  Sikkim 
is  covered  with  a  dense  forest^  consisting  of  tall  umbrageous 
trees,  often  with  dense  grass  jungle,  and  in  other  places 
accompanied  by  a  luxuriant  undergrowth  of  shrubs.  In  the 
tropical  zone  MyrtacecBy  Leguminosce,  and  tree-ferns  are  com- 
mon, and  the  air  is  near  saturation  during  a  great  part  of  the 
year.  Vaccinia  are  found  at  from  5000  to  8000,  and  snow 
occasionally  &lls  at  6000  feet.  A  sub-tropical  v^etation 
penetrates  far  into  the  interior  along  the  banks  of  the  great 
rivers,  and  tree-ferns,  rattans,  plantains,  and  other  tropical 
plants  are  found  at  5000  feet,  in  the  Batong  valley.* 

I  should  conjecture  that  the  extreme  limit  for  the  growth 
of  the  hardier  species  of  chinchonae,  in  Sikkim,  will  be  found 
where  their  constant  companions  the  tree-ferns  and  Vacemia 
end,  namely  at  5000  feet ;  and  that  the  best  sites  for  each 
species  as  C,  Calisaya  and  C.  succirubra  are  about  1000  to 
2000  feet  lower,  amidst  the  sub-tropicfd  vegetation  of  the 
valleys. 

Bhotan,  which  adjoins  Sikkim  on  the  east,  is  a  mountainous 
district  of  much  the  same  character.  In  its  western  part  the 
mountain  ranges  are  lofty  and  rugged,  and  the  river-courses 
very  deep  and  generally  narrow.  The  climate  is  equable,  and 
the  humidity  of  the  winter  appears  to  increase  in  the  part 
adjoining  Sikkim.  The  steepness  of  the  moimtains,  and  the 
influence  of  the  elevated  mass  of  the  Khassya  hills  to  the 
south,  make  the  lower  slopes,  which  skirt  the  plains  of  Assam, 
drier  than  those  more  to  the  eastward.  Deep  narrow  valleys 
carry  a  tropical  vegetation  very  far  into  the  interior  of 
Bhotan,  among  lofty  moimtains  capped  with  almost  per- 
petual snow.  These  attract  to  themselves  so  much  of  the 
moisture  of  the  atmosphere,  that  the  bottoms  of  the  valleys 
are  comparatively  dry  and  bare  of  forest.  The  flora  resembles 
that  of  Sikkim.* 

*  Flora  Ifuiica,  i.,  p.  178.  *  Ptid^  i.,  p.  175. 
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The  Khassya  hills  in  25°  N.  lat.  form  an  isolated  mass, 
rising  up  from  the  plains  of  Assam  and  Silhet  to  a  height  of 
6000  feet.  They  rise  abruptly  from  the  plains  of  Silliet  to 
the  south,  and  at  3000  feet  tree  vegetation  ceases,  and  is  suc- 
ceeded by  a  bleak  stony  region,  with  a  temperate  flora,  up  to 
4000  feet,  where  the  English  station  of  Churra  Poorji  is  built. 
The  table-land  is  here  three  miles  long  by  two,  to  the  east- 
ward flat  and  stony,  and  to  the  west  undulating  and  hilly. 
On  the  south  there  are  rocky  ridges  of  limestone.  The  south- 
em  side  of  the  hills  is  exposed  to  the  full  force  of  the  mon- 
soon, and  the  rainfall  is  excessive,  as  much  as  500  or  600 
inches  annually.  Further  in  the  interior  the  fall  is  less,  and 
it  gradually  decreases  until  the  valley  of  Assam  is  entered. 
This  great  rainfall  is  attributable  to  the  abruptness  of  the 
mountains  to  the  south,  which  face  tlie  Bay  of  Bengal,  and  are 
separated  from  it  by  200  miles  of  Jheels  and  Sunderbunds. 
The  heavy  rains  on  the  Khassya  hills  are  quite  local,  as  in 
Silhet  the  fall  is  only  ]  00  inches.  The  plateau  presents  a 
bleak  and  inhospitable  aspect,  and  there  is  not  a  tree,  and 
scarcely  a  shrub  to  be  seen,  except  occasional  clumps  of 
Pandanus.  This  desolation  is  caused  by  the  furious  gales  of 
wind,  and  the  extraordinary  amount  of  rain  which  washes  ofl* 
the  soil.  The  valleys  are  open,  though  with  deep  flanks,  and 
the  hill-tops  are  broad.  The  grassy  slopes  to  the  north  are 
covered  with  clumps  of  shrubby  vegetation,  and  the  forests 
are  confined  to  sheltered  localities.  Though  the  rainfall  *on 
the  southern  side  is  600  inches,  twenty  miles  inland  it  is 
reduced  to  200  inches.  The  mean  annual  temperature  of 
Churra  Poorji  is  66°,  and  in  summer  the  thermometer  rises 
to  88°  and  90°.  To  the  westward  of  the  Khassyas  lie  the 
Garrows,  which  do  not  attain  a  greater  height  than  3000  to 
4000  feet* 


*  Flora  Indica,  U  V-  233.     EinuUayan  JoumaUi^  ii.,  p.  277. 
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The  flora  of  the  Khassya  hills  bears  a  greater  resemblance 
to  that  of  the  hills  in  Sonthem  India  than  to  the  Sikkim  and 
Bhotan  t]rpes-  Genera  and  species  forming  masses  of  shmbby 
yegetation  are  identical  with  those  of  the  Neilgherry  tikolai. 
It  is  probable  that  chinchona-plantations,  especially  of  C. 
9uceirubr€u  might  hereafter  be  formed  advantageonsly  on  the 
northern  slopes  of  the  Khassyas,  bnt  it  is  erident  that  the  best 
chances  of  success  for  the  species  growing  at  great  altitudes, 
in  South  America,  are  offered  in  the  Himalayan  districts  of 
Sikkim  and  Bhotan. 

With  a  view  to  the  establishment  of  chinchona-plantatioDi 
in  the  Eastern  Himahiyas,  plants  have  been  forwarded  by  Mr. 
Mclvor  to  the  Botanical  Grardens  at  Calcutta.  On  Januarr 
19th,  1862,  there  were  at  Calcutta  91  plants  of  C.  suecinAra, 
all  except  four  supplied  by  Mr.  Mclvor ;  six  of  C  CdUajfa 
from  Java,  and  133  of  "  grey-bark  "  species,  of  which  106  were 
supplied  by  Mr.  Mclvor,  and  twenty-seven  were  raised  from 
the  original  South  American  seeds.  Altogetlier  there  were  230 
of  the  v€duable  species  of  Chinchonffi,  besides  fifty-nine  of  the 
worthless  C.  Pahuduma.  It  is  intended  to  commence  a  chin- 
chona  plantation  on  the  lower  and  outer  range  of  Darjeeling 
in  Sikkim  at  once,  with  a  propagating-house  on  the  model  of 
Mr.  Mclvor's  at  Ootacamund :  and  afterwards  to  form  a  nurserv 
for  species  growing  at  lower  elevations  on  the  Ehassya  hillsL 

There  is  another  region  in  our  Eastern  dominions  where 
suitable  localities  may  be  found  for  the  cultivation  of  chin- 
chona-plants,  but  it  is  as  yet  too  little  explored,  and  the  diffi- 
culties of  obtaining  supplies,  labour,  and  transport  would  be 
too  great  at  present  to  allow  of  the  possibility  of  forming 
plantations  for  some  years  to  come.  I  allude  to  the  recently 
formed  province  of  Pegu.  Dr.  Brandis,  the  Conservator  of 
Forests  in  Pegu,  reports  that  it  will  be  preferable  to  delav 
the  introduction  of  cliinchona-plants  into  that  province,  until 
their  cultivation  shall  have  proved  successful  in  other  parts. 


Chap.  XXIX.  PEGU.  T)!? 

Ill  Pegu  there  are  four  great  mountain  ranges,  running 
parallel  with  the  sea-coast,  which  separate  the  valleys  of  the 
principal  rivers.     Commencing  from  the  eastward,  the  first 
range  is  the  Arracan-Yomah,  dividing  Arracan  from  Pegu, 
which  is  not  higher  than  4000  feet.     The  Pegu-Yomah,  the 
principal  seat  of  the  Pegu  teak,  which  separates  the  valleys 
of  the  Irrawaddy  and  the  Sitang,  only  has  a  mean  elevation 
of  2000  feet.     The  third  range  consists  of  the  Martaban  and 
Tenasserim  coast-ranges,  and  barely  attains  a  height  of  5000 
feet.      The  fourth  and  most  eastern  range,  forming  the  water- 
shed between  the  Sitang  and  Salween  rivers,  extends  into  the 
large  and  compact   mountain   mass  of  Yoonzaleen,  to  the 
south-east  of  Toungoo.     The  area  of  this  lofty  region  is  a 
hmidred  square  miles,  and  several  peaks  rise  to  a  height  of 
7000  and  8000  feet  above  the  sea.     The  rains  are  heavier  on 
these  hills  than  on  the  adjacent  plains,  and  the  temperature 
is  much  cooler  and  more  uniform.     The  formation  consists  of 
granite,  gneiss,  and  quartzite.     Up  to  3000  feet  the  vegeta- 
tion is  of  a  tropical  character,  at  which  elevation  teak  disap- 
pears, and  pines  {Pinvs  KJuisi/ana)  begin,  and  go  up  to  5000 
feet  on  dry  gravelly  soil.    There  are  plenty  of  small  moimtain 
streams  on  these  hills,  with  running  water  throughout  the 
year ;  and  the  valleys  and  slopes  are  covered  with  evergreen 
forest^ 

The  Yoonzaleen  hills  ai-e  doubtless  the  best  localities  for 
chinchona-plantations  in  Pegu^but  as  yet  there  are  no  facili- 
ties tar  taking  any  steps  with  a  view  to  the  introduction  of  these 
inestimable  trees,  which  will  hereafter  be  as  great  a  blessing  to 
the  fever-haunted  jungles  of  Pegu  as  to  those  of  India.  The 
Yoonzaleens  are  forty  miles  from  the  town  of  Toungoo,  which 
is  at  a  distance  of  fifteen  days  of  river  navigation  from  Ean- 


'  Report  by  Dr.  Bmndis,  Supplement  to  the  Calcutta   Gazette,  August  JlUt, 
ISCl,  No.  55.  p.4e7. 
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J3wai  uiii  'uaxL  ^  '^iMitiirTmiL  is  mmied  *jMk  thoee  hiBa^  or 
<'«Hm^  'cjjjnmmL  ^«ttii»s  bavie^  -trtaHtfrht^  diaiiselTes  there,  't 
vul  \^  TSMfc»  TQ  atiHuiif  the  Lucrodairtioii  of  the  dunehoiui- 
7t3iiii&  Befiiie  nuor  veiMSw  Iiowever.  re  is  to  be  hoped  thai 
JiainfatBMg  ^il  :he  Toum&ieeiL  hills  wiH  siipplT  qamine- 
nttttiins^  -MftCK:  'o  rhe  ^nhnhnanig  ot  tfae  piAins  of  P^^o. 

[]La  runnsfr  v^muiter  L  ^csued  tiutf  L  .^jkT^  «lirectioiis  Sar  the 

rmtinmrsww^a  *t  i  ssppiT  »i:  ?eeua  both  ot  the  ^  ^o^^rr  ^  and  the 

^r^-%i4mck  *  siii«e^  "o  "rwo    >!:   -jar  W*eait   Tn^iian    isbikis— 

rrmiiuia  oxil  .r^miiiisk.     In  Txinuiad  diev  *iid  not  tsamhuUt, 

JUt    IL  rjAimunk.  Tintpr  rfas  irtrfrfhi  i.-are  ot  Xr.  X.  Wiboi* 

Hfet^  Stp^^nxiteQiieaf  >c  rhif  BocaincaL  <Ttkrdeiis  in  that  (?oi0nf, 

ito*»  "lunw  tp  neaandlr.     By  the  s^prmsr  of  18*>1  Ibi  WBaam 

Jtta  i  ^««jd  ^:«De&  .ML  iiil  4ie  ^swexes  in  the  tzArd^is  on  th^ 

-we*feertn:c    nuins*  ^whi*re  die  -  jnrey-b^rk  **  speeies  natBEiBy 

'.%sQtn  "v  itiif  •  »£  ixir  the^  L\  meemair^  plants  w«!fe  duins:  im»IL 

mM.  ^^&xtT   •£  ^feeoi  ^veve  •fuxte  itrcMar  ^aonsh  to  be  planted 

Mts  ^^«ynv   u  .June.      '-)«.  rhe  44h  'it  June.  ISffTL  Xn  WHsaa 

^THti».»vi^  !:^.>  -nantSk  "^  ot  '/.  'mierrwmihiM  ixad  ^^  f>f  f.\  mitida, 

•Xf  4ie   t^'t     i  ' "  ithjtrm*r'>  P'^^tik.  ^wk*!1  is  44W.Hi  ^^^^  abi»T»f  the 

r^fk.     ie«>*    le  '^^Ris   ♦l>iii?*»i  tu   -tiiT»*  *iiem.    :is   the  J^unam 

v^»Ti^rnmt^at    uai  ramisiied  *^"«  '^ttii  no  'ffficient  ;idBfeiianL 

ji  N\»vH»iilvr  le  ^»*pom?»i  4tit  die  pu&nti^  of  C^  muxinthrt 

vn^jy^    iuinic  ^^f^  J.    uid  '5^  "fa*^  oot'^t  jciroimtiK  'iited  MaxrJi 

l-Vth*  I>*»^  ul  die  oiaacs  ^vf^m  rhrivjiir :  bat  the  chim^hiHU 

^xuertmeut  s-  30t  ikeiy  a>  -oMceetl  in  JumAk'^  owin^  &>  the 

lisde^  tpathv  n  ±e  Ieti:b4aa»re  '»t  this  .•t.^inv.      Ther  hav^? 

taken  :iu  ^I'O^  nj  i«ppiv  Xr.  Witstm  with  JSistant-^^rudenen^ 

hav^*  Ailurce^i  au  -and  in  -snitahie  li»e:iiidt^  as  atet?  fcr  ''htst- 

♦•hDiia-oiiiiiBAriiTiiSw   Aud   havH  thns  aeirfe^-te^l  to  se^-nre    the 

5iitM-e«-rcil  intTHLUi-tioa  of  a  prtliD-'t  which  wijold  hare^  en- 

rii'iieiL  die  isLin«L  when  the  3ietim§  '-f  'ioin^r  ^*  w^re  pi;ii>d 

jraMiiMiisiy  At  their  dispc'^sai  by  the  Se^-retary  of  Stare  fe^r 

ladio. 
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In  our  Eastern  possessions  the  successful  cultivation  of 
quinine-yielding  plants  in  the  hills  of  Southern  India,  in 
Ceylon,  and  in  the  Eastern  Himalayas,  will  undoubtedly  be 
productive  of  the  most  beneficial  results.  Commercially  this 
measure  will  add  a  very  important  article  to  the  list  of  Indian 
exports ;  the  European  conununity  will  be  provided  with  a 
cheap  and  constant  supply  of  an  article  which,  in  tropical 
climates,  is  to  them  a  necessary  of  life ;  and  the  natives  of 
fever-haunted  districts  may  everywhere  have  the  inestimable 
healing  bark  growing  at  their  doors. 

It  is  impossible  to  exaggerate  the  blessings  which  the 
introduction  of  chinchona-cultivation  will  confer  upon  India. 
Since  quinine  has  been  extensively  used  among  the  troops  in 
India,  there  has  been  a  steady  diminution  of  mortality  ;  and 
whereas  in  1830  the  average  per-centage  of  deaths  to  cases  of 
fever  treated  was  3*66,  in  1856  it  was  only  one  per  cent  in 
a  body  of  18,000  men  scattered  from  Peshawur  to  Pegu.* 
The  present  measure  will  not  only  ensure  a  constant  and 
cheap  supply  of  quinine  to  those  who  already  enjoy  its 
benefits,  but  it  will  also  bring  its  use  within  the  means  of 
millions  who  have  hitherto  been  unable  to  procure  it.  Many 
lives  will  thus  annually  be  saved  by  its  agency.  In  former 
ages  its  use  would  perhaps  have  changed  the  history  of  the 
world.  Alexander  the  Great  died  of  the  common  remittent 
fever  of  Babylon,  merely  from  the  want  of  a  few  doses  of 
quinine.*  Oliver  Cromwell  was  carried  oflf  by  ague,  and, 
had  Peruvian  bark  been  administered  to  him,  which  was 
even  then  known  in  London,  the  greatest  and  most  patri- 
otic of  England's  rulers  would  have  been  preserved  to 
his  country.  In  time  to  come  the  lives  of  men  of  equal 
importance  to  their  generation  may  be  saved  by  its  use,  while 
the   blessings   which   it   will  confer   on   the  great   mass  of 


•  Quinine  and  Anteperiodic$  in  their  I  phcrson  (Calcutta,  1856). 
Therapeutic  Relation*,  by  Dr.  J.  Mac-  |      •  Marpherfon^  p.  2. 
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maoMad,  and  especially  on  the  inhabitants  of  tmpicsl  wou- 
tries,  are  incalculable.  The  introduction  of  chinchontt-pUote 
into  our  Eastern  possessioDs  will  be  the  moet  effective  m€«- 
Bure  which  could  have  been  adopted  to  ensure  a  permanent 
and  abundant  supply  of  febrifugal  bark ;  and  a  debt  of 
gratitude  is,  therefore,  due  from  India  to  Lord  Stanley,  who 
originated  it,  and  to  Sir  Charles  Wood,  who  has  sanctiined 
all  the  necessary  arrangements,  until  this  great  enterprise  h« 
finally  been  crowned  with  complete  success.  To  Mr.  Spmcc^ 
as  the  most  successful  collector  in  South  America,  and  to 
Mr.  Mc  Ivor,  who  has  so  ably  and  zealously  conducted  the 
ciiltivation  in  India,  the  chief  credit  of  having  achieved  *> 
importaut  a  result  is  due ;  but  the  aatJior  may  be  allowed 
to  express  his  deep  satisfaction  at  having  been  one  of  tfac 
labourers  in  this  good  work,  where  all  have  worked  ao 
zealously. 


APPENDIX    A. 


GENERAL  MILLER.  AND  THE  FOREIGN  OFFICERS  WHO  SERVED 
m  THE  PATRIOT  ARMIES  OF  CHILE  AND  PERU,  BETWEEN 
1817  AND  1830. 

When  the  war  of  independence  broke  out  in  South  America,  many  gallant 
spirits  were  attracted  from  different  countries  of  Europe  to  fight  for  liberty 
and  justice  against  Spanish  oppression.  Fired  with  enthusiasm  for  the 
cause  of  liberty,  these  knights  errant,  many  of  whom  had  been  distin- 
^shed  in  the  wars  of  Napoleon  and  Wellington,  went  forth  to  risk  their 
lives  for  an  idea.  That  they  were  in  earnest  is  proved  by  the  fact  that, 
out  of  the  whole  number  of  sixty-seven,  as  many  as  twenty-five  were  killed 
or  drowned,  and  eighteen  were  wounded. 

In  this  band  of  brave  adventurers,  next  perhaps  to  Lord  Dundonald,  the 
late  General  Miller  takes  the  most  prominent  place,  as  one  of  the  ablest,  the 
truest,  and  the  best.  There  is  a  halo  of  romance  round  all  who  joined  in 
this  crusade  for  liberty ;  all  passed  through  many  strange  adventures,  and 
did  honour  to  the  land  fix)m  which  they  hailed;  but  the  lamented  old 
warrior  who  went  to  his  rest  last  year  was  pre-eminent  amono;8t  his 
gallant  companions,  for  his  many  acts  of  chivalrous  daring  and  bravery. 

William  Miller,  a  native  of  Kent,  served  in  the  British  Field  Train 
Department  of  the  Royal  Artillery,  during  the  Peninsular  war,  under  Lord 
Wellington.  He  was  present  at  the  sieges  and  storming  of  Ciudad  Rodrigo, 
Badajoz,  and  San  Sebastian,  at  the  battle  of  Vittoria,  and  investment  of 
Bayonne.  He  had  charge  of  a  company  of  Sappers  and  Miners  in  the 
American  war,  was  within  a  few  yards  of  Gtoeral  Ross  when  he  received 
his  death-wound  near  Baltimore,  and  was  also  present  at  the  attack  upon 
New  Orleans  in  1814. 

In  1817,  having  been  placed  on  half-pay,  and  tired  of  ui  inactive  life,  he 
proceeded  to  South  America,  and  offered  his  services  in  the  war  against 
the  Spaniards.  He  was  appointed  Captain  of  artillery  by  the  Government 
of  the  United  Provinces  of  Rio  de  la  Plata,  crossed  the  Andes  into  Chile, 
and  saved  two  pieces  of  artillery,  under  a  heavy  fire,  at  the  battle  of  Talca, 
in  March  1818.  In  April  he  became  a  Major,  and  assisted  with  his  regi- 
ment at  the  declaration  of  Chilian  independence  on  September  18th,  1818. 
In  1819  he  commanded  the  Marines  in  Lord  Cochrane's  squadron,  and  in 
March  an  explosion  of  gimpowdar,  on  the  island  of  San  Lorenzo,  in  Callao 
Bay,  shattered  one  of  his  hands  to  pieces,  injured  his  face,  and  caused 
blindness  for  many  days.     In  October  he  was  again  at  the  head  of  hib 
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men,  leading  them  to  victory  at  Pisco,  when  he  was  pierced  by  two  balU, 
one  passing  through  his  liver,  and  another  thrcqigh  his  breast.  Ia 
February  1820,  though  still  weak  and  suffering  from  his  former  desperate 
wounds,  he  headed  the  storming  party  in  the  boats,  in  the  gallant  atUck 
and  capture  of  the  forts  of  Yaldivia  in  Chile,  where  he  Has.  again  woonded 
in  the  head  ;  and  in  the  subsequent  attempt  on  Chiloe  he  received  a  bail 
through  his  left  groin,  and  a  cannon-shot  broke  one  of  his  feet.  In  May 
1821  he  landed  in  Peru,  and  defeated  the  Spaniards  in  the  hard-fougfat 
battle  of  Mirabe;  in  1823  he  conducted  a  most  adventurous  and  romantic 
campaign  through  the  whole  range  of  the  deserts  of  Peru,  from  Arequipa  to 
Pisco,  defeating  the  Spaniards,  with  greatly  inferior  numbers,  on  several 
occasions ;  and  in  the  same  year  he  became  General  of  Brigade. 

In  May  1824  General  Miller  received  the  command  of  the  Peruvian 
cavalry  of  Bolivar's  liberating  army,  and  took  a  principal  part  in  the  victory 
of  Junin  in  the  following  August.  *  Soon  afterwards  he  assumed  the  com- 
mand of  the  whole  of  the  cavalry  of  the  liberating  army,  at  the  bead  of 
which  he  charged,  and  routed  the  division  of  General  Yaldez  in  tbs 
glorious  battle  of  Ayacucho,  at  a  most  critical  moment.  This  brillisnt 
action  was  fought  on  the  9th  of  December  1824,  an^  decided  the  fate  of 
the  war,  the  entire  Spanish  army  of  10,000  men  under  General  La  Sema, 
Viceroy  of  Peru,  being  utterly  routed.  In  February  1825  he  was  Prefect 
of  Puno,  and  in  April  of  Potosi ;  but  in  1826  he  returned  to  England  on 
leave  of  absence,  to  cure  himself  of  his  wounds^  which  still  caussd  him 
great  suffering. 

After  a  stay  of  some  years  in  England  he  returned  to  Pern  in  June  1830 
but,  owing  to  the  factious  outbreaks  in  which  he  did  not  choose  to  take 
part,  he  again  obtained  leave  of  absence  in  1831,  and  visited  many  of  the 
islands  of  the  Pacific  Ocean,  especially  the  Sandwich  and  Society  groups 
of  which  he  wrote  a  most  interesting  account ;  and  only  returned  to  Peru 
after  the  constitutional  election  of  General  Orbegoso  as  President  of  the 
Republic.  In  the  early  part  of  1834  he  served  in  a  campaign  against  the 
revolutionary  chief  Gamarra ;  and,  though  defeated  at  Huaylacucho,  his 
operations  were  on  the  whole  successful,  and  he  was  promoted  to  the  rank 
of  Grand  Marshal  of  Peru  on  June  11th,  1834. 

In  October  1834  he  was  appointed  Military  Governor  of  Arequipa,  Puno, 
and  Cuzco;  and  it  was  at  this  time  that  he  conceived  the  idea  of  forming  a 
military  colony  in  the  valleys  to  the  eastward  of  Cuzco,  on  the  banks  of 
some  of  the  tributaries  of  the  great  river  Purus.  In  March  1835,  while  oo 
the  ix)int  of  setting  out  on  an  exploring  expedition,  a  revolution  broke  out 
in  Cuzco,  and  he  was  arrested  by  Colonel  Lopera.  He  was,  however, 
allowed  to  set  out  on  his  expedition,  with  two  companions  and  seven 
Indians.  He  penetrated  on  foot  to  a  greater  distance  to  the  eastward  of 
Cuzco,  on  this  occasion,  than  has  ever  been  done  before  or  since. 

In  September  1835  he  again  placed  himself  under  the  orders  of  the  Consti- 
tutional President  Orbegoso,  and  in  February  1836  he  captured  Salaverry 
and  eiglity  officers  of  his  revolutionary  army  by  a  very  clever  stratagem, 
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near  Islay.  Shortly  afterwards  Santa  Cniz  established  the  Peru-Bolivian 
Confederation,  and  General  Miller  was  sent  as  Minister  Plenipotentiary  to 
Ecuador,  where  he  signed  a  treaty  of  peace  and  amity  between  that  Republic 
and  the  Confederation.  In  August  1837  he  became  Governor  of  Callao, 
when  all  custon^s  duties  were  reduced  one  half,  smuggling  ceased,  and  the 
receipts  were  soon  quadrupled.  He  organized  an  efficient  police ;  made  a 
subterraneous  aqueduct  3  feet  wide,  3^  deep,  and  280  yards  long,  for 
supplying  Callao  with  water ;  commenced  the  erection  of  a  college ;  and 
formed  a  tramway  for  the  conveyance  of  goods  from  the  mole  to  the 
custom-house.  The  people  of  Callao  still  look  back  with  satisfaction  and 
gratitude  to  the  period  when  General  Miller  was  their  Governor. 

In  February  1839,  on  the  overthrow  of  the  Peru-Bolivian  Confederation, 
General  Miller  wft  banished  with  many  other  able  and  distinguished  men, 
whose  names  were  taken  off  the  army  list  by  a  decree  dated  in  the  follow- 
ing March.  This  unjust  and  illegal  act  was  cancelled  by  a  law  of  Congress 
dated  October  1847. 

After  leaving  Peru  in  1839,  Greneral  Miller  was  appointed  in  1843 
H.  M.  Commissioner  and  Consul-General  for  the  Islands  in  the  Pacific.  In 
1859  he  revisited  Chile  and  Peru,  partly  for  his  health,  and  partly  to 
obtain  the  payment  of  his  large  arrears  from  the  Government.  When  he 
arrived  in  Peru  the  Vice-President  Mar,  while  the  President,  General 
Castilla,  was  absent  at  Guayaquil  in  1859,  reinstated  him  on  the  army  list 
of  Peru,  by  a  decree  dated  December  9th,  the  anniversary  of  the  battle  of 
Ayacucho,  and  granted  him  his  current  pay  as  a  Grand  Marshal  of  Peru, 
and  he  continued  to  reside  at  Lima  until  his  death  on  the  31st  of  October 
1861.  It  is  satisfactory  to  be  able  to  record,  for  the  honour  of  the  Peruvian 
nation,  that  the  whole  of  his  claims  were  acknowledged  in  Congress  in  a 
most  handsome  way,  and  without  a  dissentient  voice.  But  uilfortunately  the 
executive  in  Peru  is  still  able  to  set  the  laws  passed  by  the  representatives 
of  the  people  at  defiance  ;  delays  and  evasions  were  resorted  to  by  Castilla, 
and  the  last  days  of  one  from  whom  Peru  had  perhaps  received  as  valuable 
services  as  from  any  of  her  own  sons,  were  embittered  by  the  treatment 
which  he  experienced  from  the  President  of  the  Republic. 

General  Miller  was  a  man  of  whom  England  may  well  be  proud.  He 
was  one  of  those  characters  who  combine  great  ability  and  extraordinary 
daring,  almost  amounting  to  rashness,  with  modesty  and  diffidence.  If 
there  was  any  fault  to  be  found  in  any  part  of  General  Miller's  former 
career,  in  the  camp  or  in  the  cabinet,  it  would  be  from  himself  that  it 
would  first  be  heard.  To  his  bravery  and  prowess,  his  body  riddled 
with  bullets,  and  the  history  of  South  American  independence,  bear  testi- 
mony ;  to  his  administrative  ability  the  gratitude  of  the  people  of  Callao 
and  Cuzco  is  the  witness ;  his  pure  standard  of  honour,  his  scrupulous 
integrity,  his  warmth  of  heart,  and  single-mindedness  are  known  to  a 
wide  circle  of  sorrowing  friends ;  but  of  his  numerous  acts  of  self-denial 
and  chanty  few  can  tell,  for  he  was  one  who  let  not  his  left  hand  know 
what  his  right  hand  did. 
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In  person  he  was  more  than  six  feet  high,  and  when  young  he  wm 
remarkahly  handsome  ;  his  features  and  shape  of  the  head  being  of  a 
thoroughly  English  type.  In  society  he  was  exceedingly  agreeable  to  the 
last;  his  conversation  was  always  interesting,  and  often  very  instmctife; 
and  there  was  a  peculiarly  gentle  and  winning  expression  in  his  eyes.  He 
took  a  deep  interest  in  the  attempt  to  introduce  chinchona  cultiFatioo  into 
India,  and  I  was  indebted  to  him  for  much  valuable  advice,  and  for  many 
letters  of  introduction  which  were  of  great  service  to  me.  He  also  sop{^ 
me  with  most  of  the  material  which  has  enabled  me  to  write  the  narrative 
of  the  insurrection  of  Tupac  Amaru,  the  last  of  the  Incas,  forming  the 
ninth  chapter  of  the  present  work. 

His  memoirs,  published  by  his  brother  many  years  ago,  give  by  finr  the 
fullest  and  most  interesting  account  of  the  war  of  indfl|)endexK9e  in  Chile 
and  Peru,  though  the  work  of  Garcia  Camba,  a  Spanish  general,  is  the 
best  military  history. 

General  Miller  breathed  his  last  on  board  H.  M.  S.  '  Naiad  *  in  Caliio 
Bay,  on  the  31st  of  October  1861 ;  and  the  remains  of  the  gallant  oU 
warrior  were  interred  in  the  cemetery  at  Bella  Vista,  with  all  the  boDOon 
which  the  Peruvian  Government  could  bestow.  While  the  bodv  wu 
being  embalmed,  two  bullets  were  found  in  it,  and  twenty-two  wmmdi 
were  counted  on  different  parts  of  his  frame.  The  most  gratifying  incideiii 
on  the  occasion  was  that  the  people  of  Callao,  who  had  never  forgotten  the 
good  he  had  done  them  as  their  Governor,  insisted  on  carrying  the  coffin. 

One  of  the  last  things  on  which  General  Miller  was  employed  was  the 
compilation  of  the  list  of  his  brave  companions  in  arms.  Such  a  list,  1 
believe,  has  never  appeared  before ;  and  as  the  emplovment  interested  ami 
amused  him  during  a  time  of  much  harassing  annoyance,  it  gives  me  p«at 
pleasure  to  be  able  to  insert  it  here,  in  order  that  his  labour  may  not  have 
been  entirely  in  vain. 


A  List  of  Foreign  Officers,  Europeans  (not  Spaniards)  and  North 
Americans,  who  served  in  the  patriot  armies  in  Chile  and 
Peru,  between  the  years  1817  and  18.')0,  showing  the  killed, 
wounded,  and  not  wounded. 

[The  rank  specifieii  is  that  which  each  offit^r  held  \vlu?n  kilJetl,  or  io  183«».j 

Killed. 

Major-Gen.  Frederic  Brandsen  (French).— Served  on  the  staff  of 
the  French  army  under  Prince  Eugene.  Killed  at  the  battle  of  Itnzaingo, 
Feb.  20,  1827. 

Major-Gen.  James  Wihttle  (Irish). — Was  present  at  the  battles  of 
Junin  and  Ayacncho.  Killed  in  suppressing  the  mutiny  of  a  battalioi. 
near  Quito  in  1830. 
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CoLOifEL  Charles  O'Carrol  (Irish).  —  Served  in  the  British  and 
Spanish  armies  in  the  Peninsula.  Killed  in  an  encounter  with  the  Arau- 
canians  at  Pangal  in  1831. 

Colonel  William  Ferguson  (Irish). — Present  at  the  battles  of  Junin 
and  Ayacucho.  Killed  in  defending  General  Bolivar  from  assassins  at 
Bogota  on  September  25th,  1828. 

Colonel  Pkter  Raulet  (French). — Was  a  cornet  in  the  French  ca- 
valry at  Badajoz,  when  that  place  was  taken  by  storm  on  April  6th,  1812, 
and  remained  a  prisoner  of  war  in  Scotland  until  the  j^ace  of  1814.  Mar- 
ried and  left  children  in  South  America.  Killed  at  the  battle  of  the 
Portete,  Feb.  27th,  1829. 

Colonel  William  db  Vic  Tupper  (Guernsey). — Married  and  left 
children  in  the  country.  Killed  at  the  battle  of  Sircay,  April  17th, 
1830. 

LiEUT.-CoL.  James  A.  Charles  (English.) — Served  in  the  Brigade 
Royal  Artillery,  and  joined  the  Lusitanian  Legion  under  the  late  General 
Sir  Robert  Wilson  in  Portugal  in  1808.  Upon  Sir  Robert  being  appointed 
Military  Commissioner  with  the  Russian  army,  he  served  as  his  aide-de- 
camp in  the  campaigns  of  Russia  and  Germany,  and  received  the  crosses  of 
St.  George  of  Russia,  of  Merit  of  Prussia,  and  of  Maria  Theresa  of  Austria. 
Killed  in  the  action  of  Pisco  on  November  7th,  1819. 

LiEUT.-CoL.  Charles  Sowersby  (German). — Killed  in  the  action  of 
Junin,  August  6th,  1824. 

Major  William  Gumer  (German). — Killed  at  the  battle  of  lea,  April 
7th,  1822. 

Major  Thomas  Duxbury  (English). — Present  at  the  battle  of  Junin. 
Killed  in  the  affair  at  Matara,  Dec.  3rd,  1824. 

•    Captain  Quitospi  (Russian). — Killed  in  an  encounter  with  the  Arau- 
canians  on  the  Bio-Bio,  1818. 

Captain  Joseph  Borne  (Irish).  —Married,  and  left  children  in  the 
country.    Killed  in  an  encounter  at  Arauco,  May  1820. 

Captain  John  B.  Gola  (French).— Killed  in  an  encounter  at  San 
Carlos,  1821. 

Captain  Robert  Bell  (English).— Killed  at  the  battle  of  Sircay,  April 
17th,  1830. 

Lieut.  Charles  Eldredge  (U.  S). — Killed  at  the  assault  of  Talcahuano, 
December  6th,  1817. 

Lieut.  Ernest  Bruix  (French),  son  of  Admiral  Bruix. — Killed  in  an 
encounter  with  the  Araucanians  on  the  Bio-Bio,  January  1819. 

Lieut.  Gerard  (Scotch).— Killed  at  the  battle  of  Cancha-rayada, 

March  19th,  1818. 

Lieut.  Lb  Bas  (French). —Killed  in  the  affair  of  Biobamba,  April  22nd, 
1822. 
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LiEiJT.  Chris.  Martin  (English). — Killed  near  Ayacucbo  in  1824. 

Cornet  Danvtette  (French). — Killed  in  an  encounter  at  Caucato  netr 
Pisco,  in  182:2. 

Surgeon  William  Welsh  (Scotch). — Killed  in  the  action  of  MiiaK 
on  May  21st,  1821. 

Total  Killed  ..      ..     21. 


Wounded. 

Lieut.-Gen.  Wm.  Miller  (English). — (See  ante.) 

Major-Gen.  Francis  B.  O'Connor  (Irish). — Brother  to  Uie  late  Fergof 
O'Connor.  Was  for  some  time  Chief  of  the  Staff  of  the  Liberating  Army,  and 
was  present  at  the  battles  of  Junin  and  Ayacncho;  was  wounded  at  Rio  de 
la  Hacha  in  1820.  He  is  now  reading  on  his  estate  at  Tarija,  in  BoliTii. 
Married  and  has  children  in  the  country. 

Major-Gen.  Arthur  Sands  (Irish).  —  Wounded  at  the  battle  of 
Fantano  de  Bargas,  July  25,  1819.  Was  present  at  the  battles  of  Junin 
and  Ayacucho.    Died  at  Cuenca  in  1832. 

Major-Gen.  Daniel  F.  O'Leary  (Irish). — ^Wounded  at  Pantano  de 
Bargas.  He  was  Aide-de-Catnp  to  General  Bolivar  in  Columbia  and  Peru, 
and  subsequently  H.B.M.  Charg^  d' Affaires  and  Consul  General  at  Bogota, 
where  he  died  in  1854,  having  married  and  left  children  in  the  country. 

Major-Gen.  Philip  Braun  (German).  —  Present  at  the  battle  of 
Ayacucho.  He  was  wounded  at  Junin,  August  6th,  1824.  He  marhtd  m 
the  country,  and  now  resides  in  Bolivia. 

Colonel  George  Beauchee  (French). — Was  at  the  battles  of  Auster- 
litz,  Jena,  Marengo,  and  Friedland.  Wounded  at  the  assault  upon  Taldr 
huano,  December  6th,  1817.  Died  in  Chile  1840,  having  married  and  left 
cliildren  in  the  country. 

LiEUT.-CoL.  Edward  Guiteeue  (German). — Wounded  in  the  actic^  <rf 
Pisco,  November  7, 1819.  Died  in  Chile  1857.  Married  and  left  childrtn 
in  the  country. 

LiEUT.-CoL.  EugAne  Giroust  (French). — Wounded  at  the  cutting-oot 
of  the  *  Esmeralda '  under  the  fortresses  of  Callao,  Nov.  5th,  1820.  Was  ptge 
to  King  Jerome  ;  served  in  the  French  Horse  Artillery ;  was  made  prisoner 
at  the  crossing  of  the  Beresina,  and  sent  to  Siberia.  Married  in  I'em,  and 
is  now  residing  at  Lima. 

Captain  Philip  Marguti  (Italian). — Wounded  at  the  battle  of  Mavpo, 
April  5th,  1818.     Died  in  Chile  1848. 

Captain  Henry  Ross  (U.S.) — Wounded  at  the  battle  of  Yerbaa-biicxuu, 
March  31st,  1813.     Died  in  Chile. 
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Captain  George  Brown  (English). — Present  at  the  battle  of  Junin. 
Wounded  at  Ayacucho,  Dec.  9th,  1824. 

Captain  James  Lister  (English). — ^Wounded  in  the  affiair  of  Rio 
Hacha  in  1820.     Died  at  St.  John's,  New  Brunswick. 

Captain  Henry  Hind  (English). — Wounded  in  an  attack  on  Callao, 
Oct.  2ud,  1819.     Since  dead. 

Captain  W.  Kennedy  (Jamaica). — ^Wounded  in  an  encounter  at  Rio 
Cuarto,  where  both  his  eyes  were  shot  out  in  1821.  Died  some  years  after- 
wards in  the  United  States. 

Captain  Danl.  L.  V.  Carson  (U.  S.) — Wounded  at  the  assault  upon 
Talcahuano,  Dec.  6th,  1817.  Married  and  left  children  in  the  country. 
Died  in  Chile. 

Captain  Henry  Wyman  (English). — Present  at  the  battle  of  Junin  ; 
wounded  at  Ayacucho  in- 1824.  Is  now  residing  in  England.  Married  in 
South  America. 

LiEDT.  John  Heldes  (German). — Wounded  at  the  battle  of  Cancha- 
rayada,  March  19th,  1818.    Since  dead. 

Lieut.  James  Lindsay  (English). — Belonged  to  the  expedition  under 
General  Beresford.  Wounded  at  the  battle  of  Maypo,  April  5th,  1818. 
Married  and  left  children  in  the  country. 

Total  Wounded     ..      ..     18. 


Not  Wounded. 


Lieut.-Gen.  Min^AEL  Brayer  (French). — Was  present  at  the  assault  of 
Talcahuano,  Dec.  6th,  1817,  and  in  the  battle  of  Cancha-rayada,  March 
19th,  1818.  He  then  returned  to  France,  was  reinstated  in  his  former 
rank  t)f  General  of  Division,  and  was  created  a  Peer  of  France. 

Major-Gen.  James  Paroissien  (English). — Was  Surgeon-General  to 
the  Buenos-Ayrean  army  under  General  Belgrano  in  1814,  and  to  the 
army  of  the  Andes,  imder  General  San  Martin,  at  the  battles  of  Chacabuco, 
Feb.  12th,  1817,  and  Maypo,  April  5th,  1S18.  Was  apiwinted  Aide-de- 
Camp  to  General  San  Martin,  and  became  Major-General  in  1821.  Associ- 
ated with  M.  Garcia  del  Rio,  proceeded  from  Lima  to  Europe  on  a  political 
mission  in  1822,  returned  to  Peru  in  1825,  and  died  on  his  passage  from 
Callao  to  Valparaiso  in  1826. 

Colonel  John  O'Brien  (Irish). — Served  at  the  siege  and  taking  of 
Montevideo  and  campaign  in  the  Banda  Oriental  in  1814 ;  was  Aide-de- 
Camp  to  Greneral  San  Martin  in  the  battles  of  Chacabuco  and  Maypo ; 
withdrew  flrom  active  service  while  with  the  army  in  Peru  in  1822.  Joined 
General  Santa  Cruz  a  short  time  previous  to  the  battle  of  Yanacocha,  at 
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which  he  was  present,  August  12th,  1835.  He  became  a  Major-Oeoerai, 
and  died  in  1861. 

Colonel  Belford  H.  Wilson  (English). — Son  of  the  late  General  Sir 
Robert  Wilson ;  was  Aide-de-Camp  to  General  Bolivar  from  1823  to  1830; 
subsequently  H.B.M.  Charg^  d* Affaires  and  Consul  General  ai  Linia  and 
at  Caraccas.    Was  appointed  a  K.C.B.    Died  in  London  in  1858. 

Colonel  Aldeet  B.  d'Alve  (French). — Son  of  the  French  Genera)  rf 
the  same  name.  Served  in  the  campaigns  in  Spain  and  Russia,  1809  and 
1813,  and  was  at  the  battle  of  Waterloo  in  1815.  Died  at  Valparaiao  ld2L 
Married  and  left  children  in  the  country. 

Colonel  Benjamin  Viel  (French). — Served  in  the  French  anny  en- 
camped at  Boulogne  in  1804,  and  commanded  a  squadron  of  cavalry  at  tbc 
battle  of  Waterloo  1815.     Is  now  a  Major-General  in  Chile. 

Colonel  Joseph  Rondisoni  (Italian). — Is  now  a  Major-Genend  in  Chik 

Colonel  Clement  Althaus  (German). — Was  present  at  the  battle  d 
Junin.  Became  a  Major-General  and  died  at  La  Conoepcion  in  Pen, 
having  married  and  left  children  in  the  country. 

Colonel  Salvador  Soyer  (French). — Was  Commissary  to  the  navr. 
afterwards  Aide-de-Camp  to  General  Gamarra,  and  for  some  timecbai|^ 
with  the  Ministry  of  War.  Married  and  left  children  in  the  country.  Died 
at  IJma. 

LiEUT.-CoL.  Lewis  Crammer  (French). — Retired  from  the  army  1818 ; 
was  afterwards  murdered  with  his  wife  and  family  by  the  Pataganiin 
Indians. 

LiEUT.-CoL.  Alexis  Bruix  (French). — Son  of  Admiral  Bruix;  wii 
page  to  Napoleon  I.  Was  present  at  the  battle  of  Junin.  Was  killed  by 
accident  at  Lima  in  1825. 

Lieut.-Col.  Charles  Wood  (English).— Married  and  left  children  in 
Chile.     Died  in  England  while  on  leave  of  absence  in  1856. 

Major  Mjchael  O'Carrol  (Irish). — Died  in  Chile  in  1839,  iavin^ 
married  and  left  children  in  the  country. 

Captain  William  Smith  (English). 

Captain  Miller  Hallowes  (English). — Was  present  at  the  battles  <fi 
Junin  and  Ayacucho.     Married  and  resides  in  the  United  States. 

Captain  William  Harris  (Irish). — Is  now  living  at  Cucnca,  in  Ecuador. 

Captain  John  Rodriguez  (EngUsh). — ^Married  and  left  children  in  ib^ 
country.     Died  at  Callao. 

Captain  Robert  Young. — Belonged  to  the  71st  under  General  Ik'resfoni. 
Died  in  Chile. 

Lieut.  Maouan  (French). — Retired  in  1818,  and  was  subsequentk 
killed  in  a  duel  in  France. 

Lieut.  Count  Lucien  Brater  (French). — Served  as  Aide-de-Camp 
to  his  father,  General  Bray  or,  in  Chile. 
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Staff-Subobon  Thomas  Foley  (Irish). — Dead. 

Staff-Surgeon  Charles  Moore  (English). — Present  at  Jnnin.   Dead. 

Staff-Subgeon  Hugh  Blair  (Irish). — Dead. 

Staff-Suboeon  Michael  Crawley  (Scotch ).-:-Dead.  Snb-prefect  of 
I^mpa,  under  General  Santa  Cruz,  in  1887. 

ToUl 24. 

Drowned  at  sea  off  Chiloe,  in  1823,  while  prisoners  of  war  on  board  a 
Spanish  privateer. — Major  Soulange  (French) ;  Captain  W.  Hill  (English) ; 
Captain  Robert  Hannah  (English) ;  and  Lieut.  Saint  Amarand  (French). 


Abstbaot. 

Total  of  killed 

21 

„       wounded 

18 

„      drowned 

4 

„       not  wounded   .. 

24 

67 

Note, — Admiral  George  Martin  Guise,  Captain  George  O'Brien,  Lieut. 
Bayley,  and  others  killed ;  Admiral  Thomas  Lord  Cochrane,  Commodore 
(now  General)  Thomas  Charles  Wright,  and  others  wounded;  are  not 
included  in  the  foregoing  list,  because  they  belonged  to  the  Patriot  Navy. 
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APPENDIX   B. 


BOTANICAL  DESCRIPTIONS  OF  THE  GENUS  CHINCHONA,  AND 
OP  THE  SPECIES  OP  CHINCHONA  NOW  GROWING  IN 
INDIA  AND  CEYLON. 

From  Weddell,  Bmuanrs  Pauorij  Sprttce,  and  KartUn, 


CHINCHONA. 
{From  WeddelTe  *  Ei8t(nre  Naturdk  de$  Quinquinas^*  p.  17.) 

Calyx  tubo  turbinate,  cum  ovario  connato,  pubeacente ;  limbo  supem,  5- 
dentato,  persistente ;  dentibus  in  praefloratione  valvatis. 

Corolla  hypocrateriformis,  tubo  tereti  vel  aubpentagono,  in  angulis  baaeoi 
nonnunquam  fisso,  intuR  glabro  yel  rarissime  pilosiunculo ;  limbo  5-fido: 
laciniis  lanoeolatis,  intus  glabris,  margine  piloso-barbatis  (pilis  clavifonni- 
bus  lanatis)  cxtus  tuboque  pubescentibuB,  aBstivatione  yalvatiB,  explicaiit 
patulo-recurvis. 

Stamina  5,  corolla)  laciniis  altema,  glabra;  filamentis  inferno  tuba 
insertis,  adnatis ;  antberis  linearibus,  inclusis  vel  apice  subexsertis,  bilocu- 
laribus,  introrsis,  imo  dorso  affixis. 

Ovarium  disco  camoso,  pulviniformi,  obsolete  5-  vel  lO-tubcrcolato 
coronatimi. 

Ovula  numerosa,  in  placcntis  linearibus  dissepimento  utrinque  aflixij 
peltata,  imbricata,  anatropa. 

Stylus  simplex,  glaber,  stigma  bifidum,  in  tubo  oorollino  latcns  vd 
subexsertum. 

Capsula  ovata  oblonga  vel  lineari-lanceolata,  utrinque  sulcata,  limlo 
calycis  coronata,  laevis  vel  obscure  costata,  glabra  pubesccnsve,  bilocuUn«, 
polysporma,  septicide  a  basi  ad  apicem  dehiscens,  valvulis  sejunctis,  pedioelk) 
simul  longitrorsum  fisso. 

Semina  plurima  in  placentis  angulato-alatis  denique  liberis  peltatim 
affixa,  sursum  imbricata,  compressa,  nucleo  oblongo  ala  membranaccm 
margine  denticulata  ex  toto  ambitu  cincto. 

Embryo  in  axi  albuminis  camosi  rectus ;  cotyledonibua  ovatis  integris ; 
radicula  tereti,  infera. 
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Arbores  ye\/rutice$  sempervirentes,  vallium  Andinarum  intertropicalium 
inter  10**  lat.  Sept.  et  IS"  lat.  Austr.  altitudineque  1200—3270  metr. 
supra  Oceani  ripas  incolas ;  trunco  ramisqne  teretibus ;  ramulis  ssepius  sub- 
tetragonis,  cicatrices  foliorum  stipularumque  delapsorum  moDstrantibus, 
harumce  vestigiis  in  ramis  adultis  etiam  conspicuis. 

Cortex  amarus,  Quinina  et  Chincbonina  foetus.  Peridermis  varia :  modo 
tenuissima  valde  adhaerens,  e  solo  subere  confecta ;  modo  incrasaata  et  stratis 
squamiformibus,  e  parenchymate  cellulari  librove  extemo  ooustantibus 
formata,  natura  frust&latim  aliquando  secedens,  csBterum  arte  baud  asgre 
solubilis. 

Lignum  albidum,  demum  flavescens,  e  stratis  coucentricis  pro  arboris 
aetate  numero  variis,  radiisque  meduUaribus  secundum  caulis  longitudinem 
singulariter  protractis  oonstans;  ceilulfie  enim  quibus  isti  conflantur  bic 
borizontaliter  extenduntyr  sicutique  in  radiis  vulgo  notis  lateriformes 
seriem  plerumque  triplicem  agunt,  illic  vero  praeter  normam  longitrorsum 
summopere  protractae  seriem  simplicem  exbibent;  quapropter  radii  in 
trunco  nudato  (adempto  cortice)  inspecti  lineas  exiles  bine  et  illinc  brevi 
spatio  ellipticeque  dilatatas  efiingimt.  Yasa  porosa  approximata,  seriebus 
continuis  simplicibus  ordinata. 

Medulla  ramorum  vulgo  tetragona. 

Folia  opposita,  integerrima,  decrescenti-venosa,  petiolata,  glabra  varic 
pubescentia  vel  tomentosa,  planiuscula  aut  margine  leviter  revoluta ;  axillis 
venanim  venularumque  paginaB  inferioris  in  nonnullis  speciebus  scrobi- 
cnlatis ;  scrobiculis  simplicissimis,  vacuis  aut  *  succum  adstringentem 
siidantibus.  Epidermidis  cellules,  paginaB  superibris  prsesertim,  ambitu 
vulgo  sinuosffi,  in  quibusdam  speciebus  bumore  translucido  tumids,  parti- 
culas  foventes  innumeras  innatantes,  oculo  armato  mirantique  motu  rapido 
quasi  vitali  trepidantes. 

PetioluB  limbo  brevior,  semicylindricus,  subtus  convexus,  supra  planus 
▼el  snbcanaliculatus,  rarissime  in  foliis  arboris  junioris  teres. 

StipulcB  interpetiolares  plerumque  libersB  citoque  decidual  vel  basi  leviter 
connatsB,  intus  ad  basim  glandulis  minutis  lanceolatis  crebre  oonsitte. 

Flares  interdum  fortuitu  4  vel  6-meri,  cymoso-paniculati,  albi  vel 
saepius  carnei  aut  purpurascentes,  mire  fragrantes ;  paniculis  terminalibus, 
ramulis  pedicellisque  basi  bracteatis.    . 
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CHINCHONA  CONDAMINEA. 
(From  Howard's  *  Ntteva  Quindlogia  of  Pavon*  No.  i.) 


Capsules  and  parts  of  the  flower  of  Chin^hosa  Chahuarguera. 

{Magnified  and  naiurai  size.) 

Chinchona  Chahuaboukba. 

Chinchona  Chahuabgubra. — Foliis  oppositis,  petiolatis,  lanoeoUtis, 
oblongis  ovato-lanceolatisque,  undulatis,  acuminatis  acutisque,  peduDcnlu 
paniculatis. 

Arbor  3-4  orgyalis,  com&  froiido6&  ramosissimd. 

Truncus  solitarius,  erectna,  cortioe  fusoo  aspero  maculia  cinereiii  iDdutiic, 
rimis  longitndinalibus  ti^nsversalibusque. 
Lignum  compactum,  durum. 

Bami  erecti,  teretes,  cortioe  extus  nigreaoente,  intua  pallido  cinnainoiDto. 
RamtUi  subteretes,  asperi,  rimaoei,  colore  ferrugineo-roeeo. 

Folia  opposita,  petiolata,  lanceolata,  oblonga  ovato-lanceolaUque,  aca- 
ininata  acutaque,  utrinque  glabra,  subtus  nervosa,  yenosa,  integerhnu, 
uadulata,  marginibus  revolutis,  glandulis  subtus  concavis  rotondia  villoat, 
ad  sinus  nervorum  ortum  insertis,  supra  prominentibus. 

Foliola  floralia  opposita,  petiolata,  parva,  ovata  ovaliaqne,  glabia,  mar- 
ginibus revolutis,  nervis  centralibus  purpureis. 

Petidi  teretes,  purpurei. 

StipulcB  duae  oppositte,  supra-axillares,  sessiles,  ovatse,  integerrima>,  acn- 
minatffi,  basi  cohaerentes,  nervo  oentrali  prominente,  marginibus  revolntii, 
deciduae. 

PedunctUi  communes,  terminales,  axillaresque,  subtetragoni,  partialefl 
pubescentes,  bi-acteolis  oppositis  subulatis  ad  pcdicellorum  basim,  pedioellii 
pubescentibus. 

PediceUi  bracteolis  subulatis,  solitariis  ad  basim. 

Caiyx  rosaceus. 

Corolla  dilute  purpurea,  extus  pubescens,  laciniis  reflexis  supra  riliosth 
tomentosis,  villis  albicantibus. 
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Aniherce  fanoe  panun  exsertse. 

CapstUa  ovalis  obloDgaque,  purpurea  (nonnullaa  capaulas  ventricoeaBX 
bilocularis,  biyalvis,  valvulis  basi  dehisoentibus. 

Habitat  in  oollibus  Santa  Rosa  nominatis,  dtu  Huancocolla  appellata, 
ditione  Vilcobamba,  Loxa  provinci&. 

Floret  Maio,  Junio,  Julio,  et  Augusto. 

Yarietas  Prima,  OaaoariUa  amariUa  fina  del  Rey,  Varietas  Secunda  ? 
Cascarilla  cohrada  fina  dd  Bey.  Varietas  Tertia  ?  CoKarilla  cretpilla 
negra. 


(From  Howard^s  * Ntieva  Quindogia  of  Pavon*  No.  vii.) 

Ghinohona  Ubitusinga. 

Chinchona  Ubitdsinqa. — Foliis  oppositis,  petiolatis,  lanoeolatis ;  pedun- 
culia  axillaribus  terminalibusque,  paniculato-oorymbosis,  trifidis. 
Arbor  20-ulnari8  et  ultra. 
Lignum  compactum,  lut6o  colore. 

Trunctu  solitarius,  erectus,  teres,  crassus,  fuscus,  nonnullis  maculis 
nigris  obsitus,  coma  frondos&,  valde  ramo6&. 

Cortex  scaber,  fuscus,  maculis  nigris  fuscis  et  albicandbus,  rimis  trans- 
versalibus.     Color  intus  luteus,  amarissimus,  acidulus,  non  ingratus. 

Bami  erecto-patentes,  teretes ;  superiores  brachiati,  complanati,  leviter 
pubescentes,  dilute  fusci. 

Bamuli  utrinque  sulcati. 

Folia  opposita,  petiolata,  lanoeolata,  integerrima,  acuta,  supra  glaber^ 
rima,  nervosa,  venosa,  subtus  per  nervos  et  venas  villosiuscula ;  nervis 
altemis,  rarins  oppositis ;  marginibus  revolutis  ;  tenerrima  subtus  hirsuta ; 
glandfdis  minimis,  rotundatis,  subtus  concavis,  circum  villis  albicantibus 
ad  nervorum  ortum  insertis,  supra  prominentibus. 

Fetidi  teretes,  supra  canaliculati,  glabri,  subtus  hirsuti,  basi  incrassad. 

Stiptdas  duse,  oppositsB,  interfoliacese,  supra-axillares,  ovatse,  acutie, 
erectas,  integerrimaB,  cauli  appressse,  pubescentes,  deciduas. 

Pedunadi  communes  axillares  terminalesque,  trifidi,  obtnsi  tetragon!, 
paniculato-subcorymbosi,  hirsuti,  solitarii,  erccti,  complanati,  foliis  bre- 
viores ;  partiaUs  hirsuti,  tri-septemflori  trifidique ;  bracteolis  duabus, 
oppositis,  minimis,  ovatis,  acutis,  concavis,  rubris,  ad  basim  insertis,  per- 
sistentibus. 

PediceUi  teretes,  breves,  pubescentes ;  bracteolis  solitariis,  minimis,  ovatis, 
acutis,  persistentibus,  ad  basim  et  in  medio  insertis. 

Fhrts  nonnulli  sessiles. 

Calyx  campanulatus,  ruber,  glaber,  in  fructu  ampliatus,  denticnlis  retro- 
flexis  persistens. 

CoivOa  albo-rosacca,  extus  pubescens.     l\ibus  intus  glaber.     Limbm 
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quinque-partitns,  patens;  laciniis  villoso-tomentoeis ;  Tillis  albicaiitibiu, 
densis,  longiusoulis. 

Capsula  oblonga,  angusta,  striata,  striis  longitudbudibos  promiDfl&tibiii 
utrinque  sulcata,  lasvis,  calyoe  crescente  ampliato  ooronata,  dentkwlit 
retroJ9exis,  bilocularis,  bivalv'iB,  basi  dehiscens. 

Semina  minima,  fulva,  alft  obovatA  leviter  laoerft  albo-pallesoeiite  ci^ 
'cimidata.     Receptaculum  lineare. 

Habitat  prope  Loxa  in  collibus  Cajanuma,  Uritusinga,  BoqueroD,  Vil- 
lonaco,  Huancabamba,  et  Ayavaca. 

Floret  Maio,  Junio,  Julio,  et  Augusto. 

Vulgo  "  Cascarilla  Fina." 


«CuiKCHONA  Cbibpa  {TafaUo). 
(From  Howard* 8  *  Nueva  Quinoloffia  de  Pavan,*) 

Chikchoha  Cbispa.     Quina  fina  de  Lofa,  CaKariUa  erespiOa 
Quina  Carrasqtteiki,  Tafalla  M.S.  sec.  Ruiz  in  M.S.  CompendiOy  Mm.  Brit 

C.  Condaminea,    H.  et  B.  specimen  florif.  in  pi.  x.     PI.  Equin.  czdos. 
specim.  fructif.  et  descriptione. 

C,  Chahuarguera,  varietas  (tertia).     Pavon,  Nueva  Quinologia. 


CaI-SULE    and   PAKT8  OF   THE    FLOWER  OF  CHINCHONA    .SUCCmUlUU. 


CHINCHONA  SUCCIRUBKA. 
(From  IlmoarWa  *  Nueua  Quinologia  of  Pavon;  No.  iii.) 

Chinchona  Succirubra.-— Foliis  opiiositis,  ixjtiolatis,  ovatiaovalilnuque  ; 
petiolis  nervisqne  nibicundis,  glabris,  nitidis ;  i^dunculis  raccmoao-imni- 


culatis. 
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AHfor  6-7  orgyalis. 

Truncus  solitarius,  erectas  ;  aliquoties  duo  tresve  ex  eadem  radioe  repul- 
Inlant.     Coma  frondosa  ramoeaque.     Lignum  oompactum. 

Cortex  fuscuB,  nonnullifi  maculis  albicantibus ;  rimis  transversalibus  hori- 
zontalibusque. 

Rami  erecti,  nonDulli  horizontales,  teretes,  tenerx  pubescentes. 

Fciia  opposita,  petiolata,  ovata  ovaliaque,  integeriima,  acumine  brevis- 
simo,  Donnulla  subrotunda,  glabra,  superne  parum  nitida,  nervosa,  venosa, 
venis  reticulatis,  nervis  venisque  villosis,  tenuia  marginibus  retroflexis. 
Fdia  super iora^  fioralia  petiolata,  lanceolata,  nonnulla  sublinearia. 

Fetioli  Bubteretes,  basi  crassiores,  pubescentes,  rubicundi  sicuti  nervi. 

StipuUjB  duaB,  interfoliaoeae,  supra-axillares,  opposite!,  subamplexicaules, 
oblonge,  sessiles,  integerrimse,  parum  concavaB,  cauli  appressaB,  deciduae. 

Pedunculi  oommones,  axillares  teiminalesque,  racemoso-paniculati,  pif- 
besoentes.    Partiaies  oppositi  altemique,  pubescentes. 

PediceUx  bracteolis  lanceolato-subulatis,  parvis,  concavis,  deciduis,  ad 
basim  et  in  medio  rubicundo. 

Flores  pedicellati,  nonnulli  sessiles. 

CoroUa  rubicunda,  marginibus  laciniarum  ciliatis,  villis  albicantibus. 

Capsula  oblonga,  parum  incurva,  immatura  rubicunda,  bivalvis,  basi 
bians.     Eeceptaculum  lanceolatum. 

'Semina  alls  dilaceratis. 

Habitat  ad  radices  coUium,  ad  declivia  Sancti  Antonii,  in  via  ad 
Uuaranda  Provincias  Quitensis,  locis  frigidis. 

Floret  Julio  et  Augusto. 

Vulgo»     CasoariUa  Colorada, 

In  arborum  corticumque  amputatione,  succum  lacteum  primum  profluit ; 
postea,  in  colorem  intense  rubicundum  transmutatur,  unde  CcucariUa 
Colorada  nomen  oritur. 

Chinchona  Succirubra  (Pavon  MSS.)  arborea ;  ramis  teretibus ;  ramulis 
obtuao-angulatis  fiavido-pubescentibus ;  foliis  membranaceis  magnis  latis- 
sime  ovatis  petiolatis,  utrinque  brevissime  attenuatis,  supra  saturate  viri- 
dibus  glabris  subnitldis,  subtus  i)allide  viridibus  puberulis,  ad  costam 
nervosque  primarios  pubesccutibus ;  petiolis  semiteretibns  puberulis,  supra 
canaliculatis ;  stipulis  oblongis  obtusis  cariuatis  subpuberulis  caducis; 
floribuB  congestis  in  paniculam  terminalem  inteiruptam  dispositis ;  ramis 
floriferis  pedunculatis  pubescentibus  erectis  compressis  tricbotomo-ramosis, 
inferioribus  foliosis  superioribus  bracteatis ;  bracteis  subpersistentibus  ob- 
longo-linearibus,  extus  subpubescentibus  carinatis  basi  attenuatis ;  calyci- 
bus  turbinatis,  basi  bracteola  minuta  sufifultis,  tubo  dense  albido  pubescente, 
limbo  cupulari  quinque-dentato  rubesoente  sparsim  pubescente,  dentibus 
brevibus  latis  acutis,  dorso  carinatis :  ooroUis  hypocraterimorpbis  brevis- 
sime pubescentibus,  tubo  inferne  attcnuato,  limbo  quiuquefido,   laciuiis 
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ovatis  acutis,  intus  longe  (ad  siccam)  lateo-barbatls ;  Btaminibos  sobin- 
clusis  glabris ;  stylo  versus  basim  attemiato ;  stigmate  bipartito  incliito. 


(^From  Spruce*s  Report,  p,  104,  deter ihed  from freah  BpedmenM,) 

ChINCHONA  SUCdBUBBA,  PavoD. 

Hob, — In  sylvis  primsevis  oordillene  oocidentalis  Andium  QaiteDBmn 
prsecipuc  ad  radices  montis  nivoei  Chhnborazo,  alt.  2000 — 5000  pad. 
Augl.  (610 — 1520  metr.)  supra  mare. 

Descr, — Arbor  pulcherrima,  50 — 80  pedalis ;  caudioe  recto  drcumferen- 
ti&  4-usque  ad  10-pedali ;  comA  83nnmetric&  elongate,  rami's  infimit  longioii- 
bus  deinde  superioribus  seusim  decrescentibus  paraboloideft,  yd  runifl 
infimis  iis  proxime  sequentibus  sub-brevioribus  ovoideft. 

Cortex^  caudicis  ubi  lichenibus  non  obvelatus  est  fusco-badios,  baud 
profunde  longitudinaliter  rimosus,  demum  etiam  rimulis  transTenalibQf 
tissus  ;  ramulorum  annotinorum  rufescens,  novellonun  e  viridi  cinenwoeoi 
secus  apicem  rubesoens. 

Succus  ecoloratus,  cortice  autem  inciso,  in  luoem  aeremque  snsoeptos 
exinde  saepius  albescit,  postea  sensim  albescit. 

i^ami  decussati,  angulo  50" — SO*  adscendentes,  teretes,  e  foliorum  stipir 
larumque  cicatricibus  annulati ;  novelli  tamen  tetragoni  foliosi  fra^pki 
suocosi,  pube  brevi  decidua  densiuscule  vestiti. 

Fdia  opposita  decussata,  cujusque  ramuli  4 — 6  paribus  OQDtemporaliboi, 
cujusque  paris  inter  se  subaH^ualia  raro  valde  imequalia,  saepe  perfecie 
ovalia,  secus  paniculas  ovato-ovalia,  raro  rotundato-ovalia,  basi  in  ptiiolum 
sensim  abrupteve  attenuata,  apice  abrupte  acuta  vel  levissimc  acuminata 
rarius  rotundata,  nitida  snbcoriacea  (fragilissima  tamen)  \xte  viridia  ad 
luteum  potius  quam  ad  cceruleura  vergentia,  aetate  tota  san^^uinea,  supra 
sparse  decidue  puberula  ct  inter  venas  plus  minus  bullato-elevata,  subtos 
pubescentia,  raro  in  utraque  facie  glabrata ;  venis  11 — 12  cujusque  Uteris, 
angulo  56° — 59°  cum  costa  tereti  (siccando  complanatA)  efibrmaotibos, 
subtus  prominulis,  a  costA  ultrk  medium  rectis  dein  sensim  incurvantibcu 
ct  prope  marginem  anastomosantibus ;  petiolo  tereti,  e  folii  laminft  decur- 
rente  suprk  lineis  duabus  parum  elevatis  percurso,  tomentello.  Folia 
ramulorum  tenuiorum  nonnunquam  ovali-  vel  etiam  obovato-lauceolata. 

Stijmlop  interpetiolares  dcciduo)  erecto-patula;  ligulato-oblonga?  obtusa;  ail 
costam  carinatae,  basi  subventricosje  supeme  explanatao,  reticulato-venoav, 
sub-puberula?,  juniores  pallide  viridcs,  adultiores  basi  roseas  vel  etiam  tots 
sanguineo^. 

Pedunculi  ex  axillis  foliorum  superlorum  minorum  lanoeolatorum  (v. 
etiam  ad  bract^as  lineari-lanceolatas  subulatasve  redactorum)  orti,  subinde 
{taniculam  eK>ngatain  )H?«lalem  vel  etiam  scsquipcilalem  ctl'omiant«s,  to- 
mentobi,  bis  terve  dccus6<itum  pinnati  dein  tricbotomi ;  divisionibus  basi 
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bracteatis  saspe  indistincte  oppositis  v.  plane  altemis.  PediceUi  calycesque 
basi  bracteolis  minutis  rigidis  sanguineis  ovato-lanceolatis  ban  utrinque 
unidentatis  suffulti. 

Ocdi/x  parvus  dense  appresso-puberulns ;  tnhM  subturbiuato-hemispberi- 
COS ;  limbus  cupulatus  fere  ad  medium  usque  in  lobos  5  lato-triangalares 
carinatos,  apicibus  sinubusque  acutis,  fissus,  pubescens  raro  subglabratus^ 
persistens. 

Corolla  calycem  fere  5-ies  excedens,  extus  dense  puberula,  ante  anthesin 
clavata  postea  hypocraterimorpha ;  tiilms  elongato-truncato-obconicus,  intus 
glaber ;  limbus  e  lobis  5  patulis  valvatis  elongato-ovato-lanceolatis,  margine 
apiceque  villis  densis  albis  (siccando  flavidis)  barbatis. 

Stamina,  corollas  tubum  paululum  supcrantia ;  JUamenta  glabra  com- 
pressa  a  basi  fere  ad  medium  usque  cum  corollft  concreta ;  antherce  elongatte 
liueares. 

Stylus  teres ;  stigma  subemersum  e  lobis  duobus  ovato-lanceolatis  crassis 
faciebus  unisulcis  erecto-patulis  constans. 

Capsula  stricta  curvulave  tenui-ovoideo-fusiformis  a  basi  dcbiscens, 
valvulis  dorso  costis  5  parum  elevatis  percursis. 

Semina  anguste  subovali-Ianceolata  seepius  asymmctrica,  al&  margine 
laccro-fimbriat&  ciliat^  basi  angustata  et  ibidem  integra  bilobave. 


CHINCHONA  CALISAYA. 

(From  WeddeWs  *  Histoire  NatureUe  des  Quinquinas,*  p,  30.) 

C.  foliis  oblongis  vel  lanceolato  obovatis,  obtusis,  basi  attenuatis,  rarius 
utrinque  acutis,  glabratis,  nitidis  vel  subtus  pubescentibus,  in  axillis  venarum 
scrobiculatis ;  filamentis  quam  dimidia  antbera  plerumque  brevioribus; 
capsula  ovata,  flores  longitudine  vix  asquante;  seminibus  margine  crebre 
timbriato-denticulatis. 

a  Calitaya  vera,  arbor  foliis  oblongo-  vel  lanceolato-obovatis,  obtusis. 
/3  Calisaya  Joseph iana,  frutex,  foliis  oblongo-  vel  ovato-lanceolatis,  acu- 
tlusculis. 

a.  Calisaya  Verxi. 

Arbor  excelsa,  trunoo  recto  vel  e  basi  arcuatim  ascendente,  nudo,  crassi- 
tudinem  corporis  bumani  duplam  non  inl'requenter  excedeute.  Coma 
frondosa  incolas  omnes  sylvas  ferme  superans. 

Cortex  trunci  crassus.  Peridermis  ejusdem  quam  in  omnibus  fere 
generis  speciebus  crassior,  e  libro  facile  solubilis  et  avulsa  ad  bujus  super- 
ticiem  sulcos  impressionesve  sculpturas  referentes  detegens,  rirais  parallelis 
verticalibus  et  scissuris  transversalibiis  plus  minus  annularibiis  ornata, 
albida  vel  etiam  nigricans.  Ramorum  peridermis  dealbata  aut  lichen um 
thallis  diverse  marraomta,  rimis  magis  sinuaUs  et  scissuris  an^stioribus 
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exculpta ;  aliis  anDularibus  distautibus,  aliis  brevioribns  subapproximatii. 
In  ramulia  denique  cortex  tenuis  est,  laevigatus  et  fuBco-olivaoeus  vfi 
nigi'icans. 

Folia  oblongo  vel  lanceolato-obovata  (3  to  6  inches)  8-15  cm.  long ;  (1 
to  2  inches)  3-6  cm.  lat.  obtusa,  basi  acuta  aut  leviter  attenuata,  molliaaculi, 
patula,  supra  glaberrima,  nitore  scilicet  velutino  a  oellulis  epidennidis  pro- 
minentibus  orto  condecorata,  obscure  virentia,  venis  pallidioribus,  paran 
conspicuis,  subtus  dilute  smaragdina,  glabrata,  in  axillis  venamm  8Cix>bica- 
lata,  scrobiculis  ab  autica  paglna  vix  manifestis.  Petiolus  1  cm.  long., 
virescens,  rarius  cum  costa  rubescens.  In  arbore  juniori  folia  lepiiis 
utrinque  acutiuscula  sunt,  flaccida,  kete  viridia,  eximie  velatina,  costs  e( 
petiole  roseis,  nervis  supra  lacteo-albidis  et  limbo  persiepe  maculis  roseo- 
sanguineis  insignito  paginaque  inferiori  plus  minus  purpurascenti. 

Stipulce  oblongae,  obtusissimas,  petiolis  longiores  vel  subasquales,  glaber- 
rimse,  basi  interna  glandulis  parcQ  obsitaD. 

Panictda  Florifera  ovata  vel  subcorymbosa,  vix  multiflora,  pedonciilis 
pedicellisque  (2-4  mm.  long.)  pubescentibus.    Bracteae  lanceolate. 

Calyx  pubescens,  limbo*crateriformi,  dentibus  brevibus,  triangularibitt. 

CordUa  9-10  cm.  long.,  tubo  cylindrico  vel  basi  subpentagono,  ct  leriter 
angustato,  in  angulis  interdum  fisso,  camco-albescente,  laciniis  lanoeoUtii, 
superne  roseis,  villis  marginalibus  candidis. 

Stamina  in  medio  tubo  latentia;  filamenta  glabra,  dimidiis  antberii 
breviora. 

Stylus  tubum  fere  89^uans,  stigmatis  lobis  linearibus,  subexsertis,  viri- 
desceutibus.  * 

FanictUa  Fructi/era  laxiuscula,  baud  raro  valde  depaupcrata,  peduncnli* 

pubcrulis. 

Capsula  ovata  (*4  to  '6  of  an  inch)  10-15  mm.  long.,  latitudine  sua  vix 
duplo  longior,  basi  rotundata,  ecostata,  glabrata,  sub  maturitatem  rubigi- 
nosa,  dentibus  corona  brevibus,  ercctiusculis. 

Semina  elliptico-lanceolata,  margine  fimbriato-dentictilata,  denticuh* 
approximatis,  obtusiusculis ;  nucleo  tertiam  seminis  partem  drciter  r^ 
quaDtc. 

Habitat  in  declivibus  et  praeruptis  moutium,  ad  altitud.  1500-1800  m. 
fcrvidissimas  inter  valles  Bolivfe  et  Peruvije  meridionalis,  sylv&s  inoolit, 
inter  13°-16°  30'  S.  lat.,  nempe  in  provinciis  Bolivianis  Enquisivi,  YungaA» 
Larecaja,  et  Caupolican  dictis,  et  in  provincia  Caravaya  Peruvianurum. 

Floret  Aprili  et  Maio. 

p.  C.  Josephiana. 

Frutex  (6i  to  12  feet)  2-3  m.  alt.,  trunco  gracili  (I  to  2  inches)  3^  cm. 
crass. ;  ramoso,  ramis  erectis. 

Cortex  ligno  valde  hierens,  trunci  ramorumque  schistaceo-uigricaxks 
l^pviusculus  aut  lichcnibus  divcrsis  omatus  ncissurisque  nonnullis  angui^ 
tissimis,  distautibus,  anuulatim  notatiui ;  ramulorum  brunneo-rufescens. 
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Foiia  oblongo-  vd  ovato-lanceokta,  atriuque  aulMcuta  ant  obtusinscola, 
rigidulu,  superiors  pnegertim  pliu  minuB  conisTa  a.  oymhifonDia,  utrinque 
gkbeninm  vcl  subtus  pubeacenti-tomautosa,  bete  viridU,  denique  Banguiuea 
ncTvique  et  petioliiB. 

Panicula  turn  florifcra  cum  fructifera  sxpissime  iDterrnpta. 

CoToUa  quam  in  TBiietaU  pneoedenta  paulo  longior.  St&mina  imo  tuba 
inserta,  filaroentis  nunc  brevibuB  ut  CaliB«;ie  Tene,  Btylo  simul  longiore, 
nunc  elongatia  antheriaquD  Bubezeertia,  Btylo  oootra  iis  breviora  sntheriique 
superal^]. 

Capmla  ut  in  typo  vel  Sore  aliquoDlo  longior  et  nou  nro  aupanie  plue 
miaus  attenuatA,  veraos  maturitatem  pulchre  nibcscens  simulque  ramuli 
panicnlie.    Dentes  oorotus  paululum  elongatn  elegtuiterque  patentea. 


CHINCHONA  MICRANTIU. 

(Frvm  Howard'i '  Jfufin  Quinologia  t^  Pavon^  No.  ii.) 

CumcliosA  MicKAhTHA. — Foliis  oppositia,  pctiolatia,  ovalibuB  oboval 
^■labriiii  floribus  ■ninimia,  paniculatis. 
Arbor  10-16  orfiyalia,  coroft  (rondoai. 
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Truncug  solitarius,  erectos,  teres;  oortioe  scabro-fofloo-ciiiereo,  apoic 
valde  amaro,  acidalo  non  ingrato ;  in  febribus  tertianis  nsorpari  potest ;  in 
oommercio  ignoto. 

Eami  patuli,  teretes,  cortioe  fasco-mgresoeiite  ;  teneri  foliosi,  obtiue 
tetragoni,  glabri. 

Folia  opposita,  petiolata,  ovalia  obovataque,  integerrima,  obtiua,  acamioe 
brevi,  ampla,  marginibus  revolutis,  patentia,  at  plurimum  quadripabDaria, 
supra  nitida,  glaberrima,  subtus  nervosa,  venoea,  nerris  purpureif ;  ghih 
duli^  obovatis,  subtus  concavis,  supra  prominentibus,  in  foliia  adolefloentibat 
circum  villosis,  in  senioribus  dedduis,  ad  nervorum  axillas  insertis. 

Petkii  breves,  vix  pollicares,  supra  plano-canaliculati,  snbtiui  semiterelM. 

Stiptdcs  supra  axillares,  interfoliaceaa,  oppositae,  ovatae,  integerrinue, 
connatae,  caduca^. 

Panictda  maxima  dififusa,  subracemosa,  folioea,  floridissima,  tomentxaa, 
helvolo  colore. 

PedunciUi  vix  striati,  tetragoni,  compressiusculi,  axillarea  terminaleaqne, 
communes  brachiati,  paiiiales  oppositi  altemique,  omnes  bracteis  ovito- 
8ubulatis,oppo6itis,per8istentibus,  ad  basim  pedunc&lorum  pedicelloromqne 
insertis. 

Flares  numerosi,  in  corymbos  parvoe  multifloros  oongesti,  subseasilef; 
bracteis  minimis,  ovatis,  acutis,  persistentibus  ad  basim  et  in  medio  pedi- 
cel lorum. 

Calyx  minimus,  quinquedentatus ;  denticulis  acutis,  dilute  parpnnt- 
centibus. 

Corolla  parva,  ut  plurimum  triliDcaris,  extus  tomentosa,  albicans. 

Limhus  patens,  laciniis  qiiiuque  intus  villoso-tomentosis,  villis  albi- 
cantibus  extus  rubescens. 

Antherce  lincares,  intra  fauccm  inclusaa,  luteal. 

Capstda  oblonga,  acuta,  Icviter  deccmstriata,  fusca,  calvce  ooronata,  * 
basi  ad  apicem  dcbiscens. 

Semina  fulva,  al&  lincari  utrinque  acut4  inasqualiter  lacerA  cincta. 

Habitat  in  Andium  montibiis  altis,  frigidis,  et  nemorosis,  versus  viaiiu 
San  Antonio  de  Playa  Grande,  ubi  Johannes  Ta£filla,  anno  1797,  earn 
observavit,  et  iconem,  cum  nonnullis  cxemplaribus  siccis,  et  descriptionem, 
nobiscura  communicavit. 

Floret  Maio,  Junio,  et  Julio. 

Vuhjo:   (.\i8C(triUa  film.     CasatnVa  Proviuciana, 

Chinc1u>na  Micmntlui^  ^.  Ohlonyifolia  (Weddell). 

Chinchofia  Micrantha,  var.  a,  flor.  extus  ruseis ;  var.  /9.  flor.  extus  albhiis 
(Pocppig). 
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(From  WtddeWs  *  ffistoire  NcUureUe  des  Quinquinai^*  p,  62.) 

Chtnchona  Micrantha. — Arbor  6-10  m.  alt.  sat  froDdosa,  tninco  recto, 
tereti,  2-4  dm.  crassitudioe  raro  excedente ;  ramis  patulis. 

Cortex  tniDci  crassiusculus.  Pertdermia  ejusdem  tenuis,  libro  extus 
sabcarioflo  vix  hasrens,  plus  minus  Issvigata,  sordide  grisea  fuscesoensve ; 
ramomm  laavis,  cinerasoens ;  ramulorum  viridescens. 

Folia  pleramque  ovato-rotundata,  12-20  cm.  long.  10-15  cm.  lat.  basi 
(pnBcipne  in  junioribus)  plus  minus  cuneata  vel  attenuata,  obtusiuscula, 
membranacea,  supra  glabra  nitidiuscula,  laete  viridia,  subtus  Issvissime 
puberula  paliide  virescentia,  venis  venulisque  parce  pubescentibus,  axillis 
piloaiusculis,  pills  subfasciculatis.  Petiolus  2-3  cm.  long,  glaber,  ejusdem 
colons  ac  costa. 

Stipulce  ovatSQ,  obtosas,  extus 'pubescentes,  in tus  puberulaB,  decidual. 

Panictda  Flortfera  maxima,  thyrsoidea;  ramulis  subpatentibus  pedi- 
oellisque  (2  mm.  long.)  pubescentibus,  cinereo-virescentibus. 

Calyx  pubescens,  limbo  crateriformi,  dentibus  acuminatis. 

Corolla  alba,  tubo  tereti  5-7  mm.  long,  basi  et  fauce  leviter  ooarctato, 
laciniis  lanceolatis. 

Stamina  imo  tubo  inserta,  antheris  inclusijs  filamenta  subosquantibus. 

Stylus  brevissimus ;  stigmatis  laciniis  linearibus. 

Panictda  Fructifera  ovata  vel  aubpyramidalis,  suboonferta,  ramulis 
glabratis. 

Capsula  lanoeolata  vel  oblongo-lanoeolata,  25-30  mm.  long.  5-7  nmi.  lat. 
utrinque  attenuata,  glabrata,  Isevis. 

Semina  lanoeolata,  basi  integra  vel  fissa,  mai^ne  denticulata. 

Crescit  in  nemoribus  bumidis  subobscuris  montium,  nee  non  infrequen- 
tius  juxta  ipsas  rivulorum  ripas,  vallium  provinciarum  Larecaja  et  Caupo- 
lican  Bolivianorum,  vallisque  Tambopata  provincisB  Caravaya  incola ; 
provenit  etiam  in  editioribus  versus  Cbicoplaya  et  Playa  Grande  Penivia- 
nonim. 


CHINCHONA  NITIDA. 
(From  HowanTs  *  Nueva  Quinologia  of  Pavon*  No,  vii.) 

Chinchoma  Nitida. — Foliis  oppositis,  petiolatis,  obovatis,  ovali-oblongis 
ovato-oblongisque,  nitidis,  paniculli  terminali — CaacariUa  Officinal.  (Ruiz 
Quinologia,  Art.  2,  p.  56.) 

Arbor  procera,  a  decern  usque  ad  quadraginta  ulnas,  glabra. 

Truncus  solitarius,  erectus,  teres,  aliquando  tres  aut  quinque  repuUantcs. 

Cortex  extus  scaber,  fusoo-nigricans,  ssepe  ex  fusco  et  cinereo  colore 


542  BOTANICAL  DESCRIPTIONS  Ait.  B. 

variegatus  ;  intiis  obscare  falvus,  amarissimus,  acidaltu  non  mgntai,  in 
commercio  et  in  febribus  tertianis  magno  ubu  fit. 

Bami  seniores  teretes,  scabriy  fusco  atri-cinereo  colore  irariegati,  temri 
leviter  tetragoni,  fosci. 

Folia  opposita,  petiolata,  obovata,  ovali-oblonga  OYato-oblongaqoe,  inte- 
gerrima,  nitidissima,  decurrentia,  marginibos  ad  bostm  revolntiay  sobtoi 
venosa,  venis  purpurascentibus,  gUndulis  rotundis  oblongiBque,  sapn  pfo> 
minentibus,  subtus  concavis,  ad  sinus  nervorum  ortum  insertUy  yillis  kmgis 
albicantibus  vestitis. 

Petioli  subtus  semiteretes,  supra  planiusculi,  purpureL 

StipulcR  interfoliaccae,  opposite^,  supra-axillares,  basi  coadnnatie,  obkmpp, 
sessiles,  obtusse,  intus  hibescentes,  marginibus  reflexis. 

Panicula  terminalis,  composita,  subracemoea,  rubeeoena. 

PedunctUi  multiflori,  tetragon!. 

Flores  breviter  pcdicellati. 

PediceUi  bracteolis  ovatis  acomine  subulato  concavis  ad  basim  stipali, 
persistentes. 

Calyx  parvus,  purpureus. 

Corolla  alba,  extns  dilute  rubicunda,  vix  seroipollicaris,  laciniis  intns 
villosis,  villis  albicantibus. 

Capsula  oblonga,  decem-striata,  rubescens,  bivalvis,  valvnlis  'baa  hian- 

tibus. 

Semina  ovalia,  fiilva,  alis  membranaoeis  oblongis  iniequaliter  denticnlato 
cincta. 

Habitat  in  Andium  montibus  altis,  nemorosis,  frigidis,  ad  Pampanftrca, 
Chacahuasi,  Casapi,  Casapillo,  Cayumba,  Sapan,  Cuchero,  aliisque  tractibos, 
et  in  montibus  Provincianim  Uuamalies,  Tarma,  et  Jauja. 

Floret  Maio,  Junio,  et  Julio. 

Vxdgo  ;  Cascartlla  fina  out  Quinafina,  CoBcartUa  lu$tromi  (Pritcbett). 


{From  WeddeWs  *  Histoire  Naturelle  des  Quinquinas^  p,  47.) 

Chikchona  Nitida. — C.  foliis  lanccolato-obovatis,  acutis,  basi  attenuatis, 
utrinque  glabris,  nitidis  vel  in  feme  leviter  pilosis,  escrobiculatis ;  filamentis 
antheras  asquantibus ;  capsula  anguste  lanceolata,  latitudine  sua  duplo  Ion- 
giori  ;  seminibus  lanceolatis,  margine  denticulatis. 

'Arhor  8-12  m.  alt.,  trunco  recto,  tereti,  crassitudine  corporis  bumani ; 
coma  parum  frondosa. 

Cortea-  trunci  crassus,  peridermide  rimosa,  obscure  brunnea ;  ramorum 
peridermis  inaequalis,  plus  minus  sulcato-rimosa,  brunneo-cinerasoens. 
F(dia  lanceolate-   vel   oblongo-olK)vata,  9-10  cm.   long.,  25  nmi.   lat.. 
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utrinque  acuta,  basi  cuneata  aut  attenimta,  sub-membraDacea ;  supra  glabra 
nitida,  subtus  nonnunquam  (ad  venas  pr^esertim)  pilosa;  petiolo  1  cm. 
longo. 

StipulcB  oblongas  vel  obovatad,  obtusaa,  deciduse,  raro  basi  connatae. 

Panicula  ovata,  Bubcoarctata,  ramulis  pedicellisque  puberulis ;  bracteis 
triangulari-lanceolatis. 

Ccdyx  limbo  subcampanulato,  dentibus  triangularibus.  * 

CcrdQa  rosea,  tubo  subcylindrico,  laciniis  lanceolatis,  villis  albidis. 

Antherce  apice  exsertae,  filamenta  sequantes  vel  paulo  breviores. 

Styltts  antheras  baud  attingens ;  stigmatis  lobis  linearibus,  brevibus. 

Capmla  lanceolata,  denique  glabra,  laeviuscula  vel  striata,  sub  maturi- 
tatem  obscure  rubigiuosa,  dentibus  coronas  erectiusculis. 

Semina  lanceolata,  utrinque  acuta,  margine  denticulata. 

Habitat  in  montibus  altis,  noctu  frigidiusculis,  diu  apricis  ventilatisque. 

(Ruiz  et  Pavon.     Poeppig.) 


CHINCHONA  PERUVIANA,     (ffouxird.) 
{The  'Tata  de   OaUinazo'*  of  PritcketVs   CoUectwn.) 
(From  Howard^s  *  Nvsva  Quinologia  of  Pavon,*) 

Chinchona  Peruviana. — Foliis  oppositis,  petiolatis,  lauceolato-ovatis, 
basi  attenuatis,  junioribus  lanceolatis,  scrobiculatis,  panicul&  terminali 
composite. 

Arbor  prooera  .  .  .  Lignum  compactum,  luteum. 

Cortex  extus  scaber,  rimosus,  corticem  Calisayce  maxime  aemulans, 
aeepe  ex  albo  et  cinereo  colore  variegatis ;  intus  obscure  fulvus,  amanis, 
fragrans. 

Folia  opposita,  petiolata,  lanoeolato«ovata,  n^nnulla  lanceolato-obovata, 
alia  elliptica,  basi  attenuata,  obtuse  acuminata,  juniora  lanceolata,  scrobi- 
culata,  scrobiculis  supra  valde  prominentibus,  nitida,  subtus  venosa. 

Petidli  subtus  semi-teretes,  supra  planiusculi. 

Panicula  terminalis,  composita,  pyramidalis. 

CapnUa  oblonga,  leviter  decemstriata,  calyoe  coronata,  bivalvis,  valvulis 
basi  hiantibus. 

Semitia  ovalia,  alis  membranaceis,  valde  laceratis. 

Habitat  in  Andium  montibus  frigidis  Cocheros  aliisque  tractibus. 

Vulgo :  "  CcucariUa  Pata  de  OalUnazo,** 

Obs, : — In  commercio  magno  usu  fit. 

Speciminibus  nobis  a  Pritchett  datis  descript. 
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CHINCHONA  LANCIFOLIA. 
(^From  Karsten's  *  Florce  ColumbuE  Speeimina  SeUeta*  I.  p.  21.) 

Arbor  vasta,  usque  ad  24  metr.  adscendens,  tninoo  recto,  1-1 1  metn  b 
diametro ;  coma  subovata,  ramosa,  ramis  teretibuH  adacendentibus  tcI 
infenoribus,  horizontalibus,  cortice  rugoso,  fuscesoenti,  ut  plurimum  bic 
illic  profuDde  transversim  annulate,  tectis ;  ramulis  brachiatia,  compre*- 
siusculis,  uti  pedicelli  leviter  striguloso-pilosiuaculis. 

Fdia  opposita,  i)etiolata,  petiolo  semitereti  16-20  m.  m.  longn,  gupn 
piano,  glabro,  subtus  pilosiusculo  insidentia,  lanceolata,  acuminata,  \ad 
attenuata,  integerrima,  glaberrima,  in  axilla  venarum  leviter  scrolncalati, 
et  bic  facie  inferiore  glomerulo  pilorum  obsita,  patentia,  la;te  viridia,  nitidi, 
lamina  10  centim.  longa,  .'4  centim.  lata,  petiolo  nervisque,  demnm  folk) 
integro,  rubescentibus ;  juniora  subtus  in  costa  miuuUaaime  piloaiiiacnU ; 
vernatione  applicativa. 

Stipulce  intcrpetiolares,  liberie,  lanceolata;,  acut«e,  pedicellonun  loogito- 
dine,  glaberrimae;  intus  basi  pluriseriatim  glandulosie,  demnm  mbnr, 
deciduaB. 

•  Injhrescentia  terminally  foliosa,  peniculata,  e  cymia  dicbotomis  axillaribof 
composita,  foliis  floralibus  lineari-lanoeolatis ;  pedunculi  pedicel lique  bractdt 
minutis,  glabris,  lanceolato-acutis,  subpersistentibus,  suflfulti. 

Calycis  tubus  turbinatus,  ovario  adnatus,  pilis  minutis,  adpre^ia  strigocof ; 
limbus  persistcns  campanulatus,  quinquefidus,  glabcr,  rubescena,  lidniis 
triangularibua,  acutis. 

Corolla  tubo  cylindrico  10  m.  m.  longo,  oxtus  sericeo,  cameo-nibrti,  into* 
glabro;  limbo  quinqucjartito,  lobis  ovatis,  acutifs  arativatione  valvatis, 
rubris,  extus  sericeis,  intus  margine  albide-villosis  sub  antbesin  f«tentibiu. 

Stamina  quinque,  tubo  medio  inserta,  jtaullo  exscrta. 

Filamenta  subulata,  glabra,  1  m.  m.  longa ;  anthcrcp  lineares,  introrv 
longitudinaliter  birimosa*,  basi  sagittata  affixa*,  filamentis  }«nllo  b«»\Ton?», 
plus  minus  exsertee ;  pollen  spbasricum  granulosum,  triocellatum. 

Discus  epigynus,  annularis,  camosus,  subi)entagonus,  quinqueaulcatus. 

Ovarium  inferum  bilocularc,  loculis  multiovulatis,  placentis  lincaribiis, 
medio  disscpimcnti  longitudinaliter  adnatis,  ovula  anatropa,  phuiaeriata, 
imbricatim  adsccndentia,  mox  peltata  gcrentibus;  stylus  teres  glaW'r, 
staminibus  longior,  exscrtus  aut  inclusus ;  stigmata  duo  linearia« 

Capsula  oblonga,  striato-costata,  calva,  post  debiscentiam  aepticidam,  a 
basi  ad  apicem  progredientem,  calycis  limbo  diutius  coronata,  epicar|40 
cum  endocarpio  connato,  17-20  m.  m.  longa,  6-8  m.  m.  lata. 

Semina  lanceolata,  applanata,  7-8  m.  m.  longa,  2-3  m.  m.  lata,  spemxw 
pboro,  a  valvis  apertis  soluto,  adha^rentia,  caduca,  ala  membranaora, 
byalina,  imperforata,  margine  crenulatonienticulata,  cincta ;  nurleo  ovali 
sextam  ])artem  fere  seminis  longitudinis  attingente. 
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Embryo  in  axi  albuminis  camosi  rcctns,  cotyledonibus  ovalibus,  planis, 
applicativis,  radicula  tcreti  infcra. 

In  dcclivitate  Andium  Granatcnsium  inter  5°  et  1°  lat.  Sept.  altitudino 
250O-3000  metr.  supra  oceani  littora  ad  tempcraturam  glacialein  in  horis 
noctumis  fere  refrigerata  hie  illic  frequenter  in  locis  nebulosis  ct  illuviosis 
nascitur. 

Tunita  ab  inoolis  dicta. 
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APPENDIX   C. 


NOTES  ON  THE  PRINCIPAL  PLANTS  EMPLOYED  IN  INDIA. 
ON  ACCOUNT  OF  THEIR  REAL  OR  SUPPOSED  FEBRIFUGE 
VIRTUES.    BY  ALEXANDER  SMITH,  ESQ. 


The  following  enumeration  of  Indian  febrifuge  plants,  thougfa,  from  tbe 
limited  time  at  my  disposal,  not  so  complete  as  could  be  wisbed,  will  wem 
to  give  an  idea  of  tbe  great  variety  of  indigenous  plants  used  by  tbe  nadvei 
of  India  in  tbe  treatment  of  tbe  different  kinds  of  fevers  so  prevaknt  in 
tbat  country.  European  pbysicians  of  tlie  present  day  rely  to  a  great 
extent  upon  tbe  invaluable  products  of  tbe  ChinchanaSj  as  the  most  oertaio 
remedies  for  these  disorders  ;  but  a  couple  of  centuries  ago,  when  ^uiaime 
and  the  kindred  alkaloids  were  undreamt  of,  and  when  even  Peruvian  Bark, 
or,  as  it  was  then  called,  "Countess'  Bark"  or  "Jesuits'  Bark,"  was 
scarcely  known,  and  its  source  a  jealously  guarded  secret,  their  aooestaci 
made  use  of  a  mucH  greater  number  of  substances,  and  highly  extolled  tbe 
febrifuge  properties  of  many  of  our  native  wild  plax4ts.  Most  of  theas, 
however,  are  now  known  to  be  of  little  use  and  are  discarded  from  tfcc 
modem  practice  of  physic,  though  amongst  rustic  practitioners,  or  herb- 
doctors,  they  still  to  a  certain  degree  enjoy  their  ancient  reputation.  We 
must  not  therefore  be  surprised  that  the  native  doctors  of  tbe  East,  wboM 
knowledge  of  chemistry  and  the  allied  sciences  is  as  limited  as  was  that  of 
our  old  herbalists^  should  in  like  manner  ascribe  powerful  properties  to  the 
barks,  roots,  stems,  and  other  parts  of  plants  which  in  reality  possess  ai 
little  value  in  a  medical  point  of  view,  as  the  indigenous  plants  at  one 
time  used  in  our  own  country. 

It  must  not,  however,  be  imagined  from  these  remarks  that  all  the  plants 
mentioned  below  are  known  to  be  completely  devoid  of  medicinal  properties. 
Some  of  them  possibly  possess  qualities  of  tbe  greatest  value,  and,  were 
they  properly  tested  by  tbe  enlightened  science  of  tbe  present  day,  might 
yield  products  useful  either  as  tonics  or  febrifuges,  or  prove  otherwiK 
valuable.  15ut  the  great  majority  are  comjiaratively  valueless,  and  their 
supposed  virtues  merely  the  result  of  fancy. 

Alex.  Smith. 
Kew,  iSuirty,  Ajfiil  5^^,  1862. 
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RANUNCULACEiE. 

Thauctrum  foliolosum,  2>.  C, 

The  bitter  roots  of  this  Himalayan  species  of  Meadow  Rue  are  used  by 
the  natives  in  intermittent  fevers,  and  have,  according  to  O'Shaughnessy, 
been  experimented  upon  by  European  practitioners,  and  found  serviceable 
not  only  as  a  febrifuge,  but  as  a  tonic  in  convalescence  from  acute  dis- 
eases. The  plant  is  an  erect,  branching  perennial,  three  or  more  feet  high, 
with  large  quadripinnate  leaves  composed  of  numerous  small  leaflets.  It 
is  common  throughout  the  Himalayas,  and  is  called  "  Pelijuree "  or 
"  Shuprak  **  by  the  natives. 

COPTIS  TBKTA,   Wall, 

Several  bitter  roots  are  called  "  Teeta  "  in  the  Bengal  bazaars.  Those 
of  the  present  plant  are  brought  down  from  the  Mishmee  Mountains  on 
the  northern  borders  of  Assam,  and  are  consequently  called  **  Mishmee 
Teeta."  They  are  usually  packed  in  little  baskets  about  two  inches  wide, 
made  of  strips  of  rattan-cane.  In  the  Scinde  bazaars  they  are  called 
"  Mahmira,"  and  they  are  likewise  said  to  be  imported  from  China  under 
the  name  of  "  Sou-line  "  or  "  Chyn-len,"  but  the  plant  is  not  known  to  be  a 
native  of  that  country.  They  have  an  intensely  bitter  taste,  and  the 
native  doctors  esteem  them  very  highly  as  a  tonic  and  stomachic.  M. 
Virey  says  that  a  decoction  of  them  is  a  powerful  febrifuge,  but  O'Shaugh- 
nessy  states  that  in  experiments  made  in  the  Indian  hospitals  they  did 
not  seem  to  exercise  any  febrifuge  virtues,  though  their  tonic  properties 
were  very  manifest.  The  roots  of  an  allied  American  species  {Coptis 
iri/olia,  Salisb.)  are  used  throughout  the  United  States  and  Canada  as  a 
tonic,  under  the  name  of  **  Gold  Thread." 

ACONITUM,  sp.  pi. 

The  roots  of  several  species  of  Aconite,  common  in  the  Himalayas,  are 
reputed  to  possess  febrifuge  properties,  but  the  identification  of  the 
particular  species  i»  very  uncertain.  Amongst  others  the  most  virulent 
kindof  "Bikh"  or  **Bi8h,"  that  yielded  by  the  Aconitum  ferax.  Wall.,  is 
said  to  be  thus  employed  and  also  in  chronic  rheimaatism ;  and  likewise 
the  "Bikhma"  of  Hamilton,  supposed  to  be  the  Aconitum  palmatum, 
Don.  The  little  tuber-like  roots  called  "Atees"  or  "Butees,*'  much 
esteemed  for  their  bitter  tonic  properties,  are  afforded  by  the  Aconitum 
heterophyUum,  Wall. 


MAGNOLIACEiE. 

MicuELiA  Champaca,  Linn. 

Several  of  the  Magndiaccce  are  known  to  possess  ]X)werful  febrifuge 
virtues,  particularly  the  Magnolia  glauca,   Linn.,  and  other  American 

2  M  2 


548  BERBERroACE^— MENlSPERMACEiE.  App.  C. 

species,  the  bark  and  fruits  of  which  are  greatly  nsed  in  intermittent  ferer. 
Among  the  Indian  species,  the  only  one  reputed  to  possess  similar  Yirttte* 
is  the  **  Champa  **  (^MicJielia  Champaca,  Linn.),  O'Shaughnessy  remarkiDj: 
that,  after  several  trials,  its  bark  appeared  to  him  to  possess  Uie  profierties 
attributed  to  the  Magnolia  glauca.  It,  however,  contains  tannin  and 
gallic  acid,  both  of  which  are  absent  in  the  American  bark,  llie  Cham|« 
grows  to  a  large  size,  has  ovate-lanceolate  leaves  from  eight  to  ten  inches 
long  and  two  to  four  broad,  and  bears  exceedingly  fragrant  yellow  or 
orange-coloured  Howers,  which  the  Hindus  offer  to  their  deities. 


BERBERIDACEiE. 
Berberis  Lycium,  Rcyle, 

According  to  the  learned  investigations  of  the  late  Dr.  Royle,  it  wcmU 
appear  that  this  species  of  Barberry  afforded  the  Xuacior  ivducnr  of 
Dioscorides.  At  the  present  day  an  extract  of  the  sliced  root,  stem,  sod 
branches  is  prepared  in  Nipal  and  the  Dhoon,  and  employed  by  the  native 
doctors  in  diseases  of  the  eyes,  for  which  purpose  the  dnig  was  also  valofd 
by  the  physicians  of  old.  It  is  known  in  Bengal  by  the  name  of  '*  Ruaooi* 
or  "  Kasot,'*  and  in  Scinde  by  that  of  '*  Ruswul."  Employed  as  a  sobsd- 
tute  for  Chinchona  bark  this  extract  has  been  found  to  be  a  most  Tmlail4e 
remedial  ^ent  in  common  and  tertian  agues,  checking  the  fever  in  thitc 
days.  The  skin  is  invariably  moist  during  its  action.  The  plant  is  a 
small  stiff  shrub  witli  twiggy,  pale-barked  branches  armed  with  oonicaJ 
tripartfte  spines,  and  bearing  clusters  of  small  obovatc-lanceolate  leave*, 
either  entire  or  with  spiny  teeth  along  the  edges. 


MENISPERMACEi*:. 

TiNOSPORA  coRDiFOLiA,  Mvevs  (=  CocculxM  cordi/olius,  D.  C,  and 

Menispermum  cordifolium,  Willd.). 

A  tall,  climbing  shrub  with  rough  corky  bark,  and  broad,  heart- 
shaped,  pointed  leaves  from  two  to  four  inches  long,  upon  stalks  of 
about  the  same  length  ;  common  in  wootls  throughout  the  jteninsnla 
of  India  and  in  Ceylon,  and  known  in  the  former  country  by  the  name 
of  "Guluncha"  or  **  Gurcha,*'  and  amongst  the  Cinghalese  by  that  of 
•*  Rassakinda.'*  All  x»arts  of  the  plant  have  a  bitter  taste,  and  an  infusicn 
of  the  young  stems  and  leaves  is  highly  esteemed  by  the  native  physician* 
as  a  febrifuge  medicine,  and  also  as  a  tonic,  while  in  some  districts  it  is 
looked  upon  as  a  certiin  cure  for  ix)isonous  snake-bites.  Ainslie  says  that 
the  bruised  plant  is  put  into  the  water  drunk  by  the  Brahmins  at  some  of 
their  religious  ceremonies. 
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TiNOSPORA  CRI8PA,  Miers  (=  Coccutus  crispus,  D.  C,  and  MentBpermum 

crispum,  Linn.). 

This  is  closely  allied  to  the  above,  and  is  known  by  the  same  name, 
"  Guluncha."  It  has  smooth  bark,  more  oval  and  less  heart-shaiied 
leaves  on  shorter  stalks.  Like  the  last  it  is  greatly  valued  in  the  treat- 
ment of  intermittent  fever ;  but  the  natives  in  Silhet  consider  that  it  is 
more  efficacious  when  found  climbing  upon  mango-trees.  It  is  found  in 
Silhet  and  Pegu,  and  in  several  of  the  Indian  islands. 

CissAHPELOs  Pareira,  Linn, 

The  woody  stems  of  this  widely  spread  tropical  plant  are  used  in  a 
variety  of  diseases,  and  amongst  others  in  fevers,  but  it  is  principally 
valued  for  its  antilithic  projierties,  on  account  of  which  it  is  admitted  into 
our  Pharmacopceias  under  the  name  of  Pareira-brava.  It  is  a  tall,  hard- 
wooded  climber,  indigenous  to  the  tropics  of  both  hemispheres,  and  is 
found  in  all  parts  of  India.  In  Ceylon,  where  it  is  also  used  as  a  fever 
medicine,  it  is  called  *'  Deyamitta." 


CAPPARIDACE^. 

Gynandropsis  pentaphylla,  D,  C.  (=  Cleome  pentaphylla,  Linn.). 

A  decoction  of  the  little  black  seeds  of  this  plant  is  considered  useful  in 
typhus  fever,  and  in  convulsive  affections.  The  plant  is  called  **  Vaylee  ** 
in  the  Tamul  language  ;  "  Hurhuriya  "  in  Bengalese ;  "  Caraila "  by  the 
Hindus  ;  and  "  Waila  "^  by  the  Cinghalese.  It  is  an  annual  plant,  a  foot 
or  more  in  height,  with  hairy  stems,  and  palmately  divided  leaves  usually 
with  five,  but  sometimes  with  seven  or  only  three  segments. 

Cratava  Nurvala,  Ham,  (=  Cratceva  Tapia,  Burm.). 

A  small  tree,  fifteen  to  twenty  feet  high,  common  on'  the  banks  of 
rivers  on  the  Malabar  coast  and  in  Mysore,  producing  an  astringent  bark, 
a  decoction  of  which  is  prescribed  as  a  tonic  in  both  intermittent  and 
typhus  fevers.  The  Sanscrit  name  of  the  plant  is  "  Varuna,"  and  it  is  the 
**  Nurvala  **  of  Rheede's  Hortus  Malabaricus,  according  to  Hamilton,  who 
says  that  the  real  name  of  the  plant  in  the  Malabar  dialect  is  **  Vala,"  the 
prefix  "  Nur  "  (water)  merely  denoting  the  localities  in  which  the  tree  is 
found. 


MORINGACEiE. 

MoRiNOA  PTERTOOePERMA,  Ooertn,  (=  Hyperanthera  Moringa,  Vahl.). 

Well  known  in  India  as  the  Horse-radish  tree,  on  account  of  its  roots 
possessing  a  pungent  odour  and  biting  aromatic  taste  similar  to  those  of  our 
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oommon  horse-radish,  for  which  they  are  sabstituted  by  Earopean  retidenU 
in  both  the  East  and  West  Indies.  They  are  also  nsed  medicinally  by  the 
native  doctors  as  a  stimulant  in  paralysis  and  intermittent  fevers,  and  are 
also  considered  valuable  as  a  rubefacient.  "  Moninghy,"  from  which  the 
generic  name  adopted  by  modem  botanists  has  been  derived,  is  the  Tamnl 
name ;  and  "  Sujna  "  or  **  Salijuna,*'  the  Hindu.  It  is  a  small  tree,  setdom 
more  than  twenty  feet  high,  and  has  large  compound  three-times  pinnated 
leaves,  and  axillary  bmiches  of  whitish  flowers,  producing  long  pendulotM 
three-sided  fruits,  containing  numerous  winged  seeds,  which  some  anting 
regard  as  the  source  of  the  celebrated  Ben-oil. 


CARYOPHYLLACE^. 
MoLLUQO  Gebviana,  Sct,  (=  Phamaceum  Cervianum^  Linn.). 

This  little  herb  is  nsed  as  a  medicine  in  fevers  in  Ceylon,  where  it  if 
called  "  Pat-paadagan ;"  and  as  the  plant  is  also  found  in  the  Indka 
peninsula,  it  is  most  probably  employed  in  a  similar  manner  by  the  Hindo 
doctors.  The  order  to  which  it  belongs  is  remarkable  for  little  besidei  the 
presence  of  aaponine  in  several  species. 


MALVACEAE. 

SiDA  ACUTA,  Burm,  (=  Sida  laneeciata,  Retz,). 

The  roots  of  this  have  an  intensely  bitter  taste,  and  their  iufu8H.>n,  in 
conjunction  with  ginger,  is  i)re8cribed  in  cases  of  intermittent  fever,  (xjt 
which  they  have  also  been  tried  in  the  Indian  hospitals,  but  without  satif^fAO 
tory  results,  though  they  were  found  to  ix)ftscss  some  medicinal  virtue*  as  i 
tonic.  The  plant  is  called  "  Pata  *'  in  Sanscrit ;  and  "  Malay tanghie  "  in 
Tamul.  It  is  a  shrub  with  narrow  lance-shaped,  pointed  leaves,  coarRly 
toothed  along  the  edges,  and  either  smooth  or  sprinkled  with  bristly  hain, 
especially  on  the  veins  underneath. 

Pavonia  Zetlanica,  Cav.  (=  Ifibiscm  Zeylanieus,  Linn.). 

A  tall  annual  plant,  with  variable  leaves,  the  lower  ones  being  roundish 
heart-shaped,  and  the  upper  deeply  three  to  five  lobed,  and  whiUsli  or 
pale-red  flowers.  It  is  called  "  Sittamootie  "  in  Tamul,  and  an  infusion  of 
the  root  is  administered  in  fevers,  but  Ainslie  states  that  it  does  ihA 
appear  to  possess  any  virtues. 
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OLACACEiE. 

Olax  Zeylanica,  Linn, 

A  small  tree,  native  of  Ceylon  and  of  some  parts  of  India,  yielding  a 
foetid,  salt-tasted  wood,  which  is  employed  in  putrid  fevers.  The 
Cinghalese,  who  call  the  tree  "  Malla,"  eat  the  leaves  in  their  cnrries. 


AURANTIACEiE. 

JEqle  Marmelos,  Corr,  (=  Cratceva  Marmelos,  Linn.). 

The  Bengal  Quince-tree.  Almost  every  part  of  this  tree  is  used  medi- 
cinally by  the  native  Indian  doctors.  In  fever  cases  a  decoction  of  the 
bark  of  the  root,  and  also  of  the  stem,  is  employed,  but  when  the  latter  is 
used  it  is  generally  combined  with  a  great  variety  of  other  substances. 
The  expressed  juice  of  the  leaves,  diluted  with  water,  is  also  administered 
in  incipient  fevers  and  colds.  The  fruit  is  a  valuable  remedy  in  diarrhoea 
and  dysentery,  and  has  been  successfuly  employed  in  those  complaints  by 
medical  men  in  tbis  country.  It  is  a  tree  of  moderate  size,  with  its  young 
branches  furnished  ^vith  sharp  spines,  and  has  tcmate  or  rarely  pinnate 
leaves,  and  axillary  panicles  of  few  large  fragrant  flowers.  It  has  a  great 
number  of  vernacular  names.  In  Hindustanee  and  Bengalee  it  is  called 
•*  Bael,  B61,  or  Bfila  f  in  Telinga,  "  Maredoo  ;*'  in  Tamul,  "  Willamarvum  ;" 
in  Malayan,  "  Tanghula,**  Sec. 


MELIACEiE. 

AzADiRACHTA  Indica,  A,  de  Ju88,  (=  Melt'a  Azadirachta,  Linn.). 

The  bitter  astringent  bark  of  this  tree,  the  Neem  or  Margosa  tree  of 
India,  is  considered  by  the  native  doctors  to  be  a  most  valuable  tonic 
and  febrifuge,  and  it  has  been  successfully  employed  as  a  substitute  for 
Chinchona-bark  by  English  physicians  in  India.  A  bitter  principle  called 
Azadirine  has  been  obtained  from  it.  Other  parts  of  the  tree  are  likewise 
reputed  to  possess  medicinal  properties :  the  bitter  oil  obtained  from  the 
pericarp  being  employed  as  an  anthelmintic,  and  the  olive-like  fruit  itself 
in  leprosy,  while  the  leaves  are  universally  used  in  India  for  poultices. 
The  Neem  forms  a  large  ornamental  tree,  and  has  pinnate  leaves  with 
unequal-sided  smooth  leaflets  sharply  toothed  at  the  edges,  and  loose 
axillary  panicles  of  bluish  flowers.  "  Neem  "  or  "  Nim  "  is  its  Hindu- 
stanee and  Bengalee  name ;  "  Nimba,"  in  Sanscrit ;  "  Vay pun  **  or  **  Vapan," 
in  Tamul ;  and  "  Kohomba,"  in  Cinghalese. 


CEDRELACEJE. 

Cedbela  Toon  a,  Roxh. 

The  Toon-tree  grows  to  a  large  size,  and  yields  a  valuable  reddish 
timber,  resembling  some  kinds  of  mahogany.     It  has  abruptly  pinnate 
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leaves  composed  of  from  six  to  twelve  pairs  of  opposite,  usnally  cotirCf 
smooth  leaflets  of  an  ovate-lanceolate  shape;  and  its  flowers  are  nmll, 
yellowish,  and  sweet-scented,  and  are  disposed  in  terminal  drooping 
panicles.  Toon  hark  is  powerfully  astringent,  but  is  said  to  he  devoid  of 
bitterness.  It  is  much  esteemed  in  the  treatment  of  intermittent  fer^, 
though  seldom  administered  alone,  hut  generally  prescribed  in  combinatioc 
with  the  excessively  bitter  seed  of  the  OuQandina  BonduceUa.  Tbf 
flowers  yield  a  yellow  dye,  but  the  colour  is  not  permanent. 

SoTHiDA  FEBBnruGA,  A,  de  Juss.  (=  Swieienia  fehrifugay  Roxb.). 

The  specific  name  of  this  tree  indicates  its  use  as  a  medicine  in  feren. 
The  part  employed  is  the  bark,  which  is  of  a  reddish  colour  and  has  a  very 
bitter,  slightly  astringent,  but  not  unpleasant  taste.  It  was  long  ago 
highly  recommended  as  a  substitute  for  Peruvian  bark  by  sereral  English 
doctors  in  India,  and  appears  to  possess  considerable  medicinal  virtues, 
though  Ainslie  found  that  when  given  in  large  doses  it  deranged  the  nervooi 
system,  occasioned  vertigo  and  subsequent  stupor.  The  tree  is  called 
"  Shemmarum*'  by  the  Tamuls ;  "  Soimido"  by  the  Telingas  (whence  the 
generic  name  adopted  by  botanists) ;  and  "  Bohuna  ^  by  the  Bengalese.  It 
is  a  very  large,  hard-wooded  tree,  with  abruptly  pinnate  leaves  composed 
of  from  three  to  six  pairs  of  opposite,  oval-oblong  blunt  leaflets ;  and  pro- 
duces large  panicles  of  small  yellowish  flowers  towards  the  points  of 
the  young  branches. 

The  bark  of  another  large  Indian  tree  belonging  to  this  order,  the 
'' Chikrassce "  of  the  Bengaleso  (^Chickrasiia  tabularis,  A.  de  Juss.),  is 
a  powerful  astringent,  but,  like  the  Toon  bark,  devoid  of  bitterness. 


OXALIDACE.E. 

AvERRHOA  BiLiMBi,  Linn. 

A  syrup  prejmred  with  the  juice  of  the  excessively  acid  gherkin-like 
fruits  of  the  Bilimbi  is  used  by  the  native  doctors  in  the  treatment  of 
fevers,  as  also  is  a  conserve  of  the  flowers.  The  Bilimbi  is  a  small  tree, 
with  unequally  pinnate  leaves,  which,  like  those  of  the  well-known  sensitive 
plant,  arc  irritable  and  close  their  leaflets  together  when  touched.  Its 
fruits  are  commonly  used  for  pickhng  by  Europeans,  both  in  the  East  and 
in  the  West  Indies. 


XANTHOXYLACEiE. 
ToDDALiA  ACULEATA,  Pei'8,  (=  ScopoHa  aculeatu.  Smith). 

Powerful  stimulating  j>roi)ertic8  are  ascribed  to  all  parts  of  this  plant. 
The  fresh  bark  of  its  root  is  administered  by  the  Telinga  physicians,  who 
call  the  plant  "  Conda  cashinda,"  for  the  cure  of  the  kind  of  remittent 
fever  known  by  the  name  of  "  hill  fever,"  from  its  being  caught  in  the 


App.  C.  SIMARUBACE^— LEGUMINOSiE.  553 

jungles  of  the  Indian  hills.  It  is  a  moderately  tall  shrub  with  prickly 
stems  and  branches,  alternate,  trifoliate,  smooth  leaves  marked  with 
numberless  pellucid  dots,  and  usually  having  prickles  on  their  stalks  and 
on  the  midribs  of  the  leaflets  ;  and  its  flowers,  which  are  whitish  and 
strong  scented,  are  borne  in  simple  or  compound  racemes.  Its  Cinghalese 
name  is  "  Koodoomirris-wel." 


SIMARUBACE^. 

Samadera  In  Die  a,  Gaertn, 

All  parts  of  this  tree  partake  of  the  excessively  bitter  qualities  common 
to  the  order.  The  decoction  of  the  rasjjed  wood  has  recently  been  exten- 
sively and  successfully  employed  in  Ceylon,  in  the  treatment  of  intermittent 
fever,  and  is  recommended  to  be  given  in  combination  with  Myrobalan 
galls.  The  wood  is  of  a  pale  colour,  resembling  quassia-wood,  and  is  very 
light.  The  tree  is  indigenous  to  Ceylon,  and  also  to  the  Indian  peninsula, 
and  is  the  "  Karin-njotti "  of  Rheede.  It  attains  a  considerable  size,  and 
has  oblong-elliptical,  alternate  leaves,  and  long,  pendulous,  compressed 
flower-stalks,  divided  at  the  top  into  a  many-flowered  umbel.  The  bark, 
called  *'  Niepa  bark,''  also  possesses  febrifugal  properties. 


RHAMNACEiE. 

ZiZTPHUS  JuJUBA,  Lam,  (=  Rhamnus  Jujuhcy  Linn.) 

The  root  of  this  common  Indian  tree  is  a  reputed  febrifuge,  and  an 
infusion  of  it,  combined  with  some  warm  seed,  is  said  to  be  employed  as 
such  in  the  Moluccas,  while  the  bark  is  used  in  diarrhoea.  It  is  a  small 
tree,  with  prickly  branches,  usually  having  the  spines  in  i>airs,  and  elliptical 
or  oblong  obtuse  leaves,  covered  on  the  under  side,  as  also  are  the  branches, 
with  dense  short  tawny  tomentum,  and  it  bears  small  greenish-yellow 
flowers,  which  produce  roundish,  yellow,  edible  fruits* about  the  size  of 
cherries.     Its  Sanscrit  name  is  "  Vadari,"  and  its  Bengalese  "  Kool." 


LEGUMINOSiE, 

Cassia  Fistula,  lAnn,  (=  Cathartocarpus  Fistula^  Pers.). 

The  black,  sweet-tasted  pulp  contained  in  the  long  cylindrical  pipe-like 
pods  of  this  common  tropical  plant  is  well  known  as  a  gentle  laxative 
medicine ;  and  its  roots  are  reputed  to  be  an  excellent  febrifuge.  It  is 
the  **  Sonali  *'  of  the  Bengalese,  the  "  Amultas  '*  of  the  Hindus,  and  the 
"  Ahalla  "  of  the  Cinghalese,  and  is  a  moderalely  large  tree,  with  very  long 
pinnate  leaves,  and  loose  drooping  racemes  of  bright-yellow  fragrant 
flowers. 
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GtJiLANDiNA  BoNDUOELLA,  lAnn.  (=  Costolpinia  Bonduodla^ 

Fleming). 

llie  seeds  and  bark^  but  particularly  the  former,  have  an  intensely  bitter 
taste,  and  are  supposed  to  possess  powerful  tonic  virtues.  The  seeds, 
called  Bonduc  nuts,  are  lead  or  ash  coloured  and  most  excessively  hard. 
Their  cotyledons,  powdered  and  combined  with  spices  or  otlier  medicinal 
substances,  are  prescribed  with  beneficial  results  in  intermittent  fever. 
The  root  is  also  said  to  be  a  good  tonic  in  dyspeptic  complaints ;  in  fact, 
all  parts  of  the  plant  are  reputed  to  possess  medicinal  properties.  Tb^ 
plant  is  a  prickly,  trailing  shrub,  with  abniptly  twice-pinnate  leaves,  eacli 
pinna  consisting  of  from  five  to  eight  pairs  of  oval  leaflets,  and  bears 
racemes  of  rusty-yellow  flowers.  The  Tamuls  call  it  "  Kalichikai  ;*  the 
Telingas  **  Getsakaia ;"  the  Hindus  **  Cat-caleyi "  and  **  Natacaranja  ;*  and 
the  Cinghalese  **  Koombooroo-wel."  It  is  a  common  plant  throughout  the 
tropics  of  both  hemispheres. 

Phaseolus  tbilobus.  Roth,  (=  Dolidtos  trilobus,  Linn.). 

Ainslie  says  that  "  this  plant  was  brought  to  Dr.  F.  Hamilton  in  Bahar, 
where  he  was  informed  by  the  Vytians  of  that  district  that  the  fresh  herb 
was  given  in  decoction  in  cases  of  irregular  fever."  It  is  a  procumbent, 
spreading,  herbaceous  plant,  with  leaves  composed  of  three  roundish,  entire, 
or  throe-lobed  leaflets  on  long  stalks,  and  bears  a  few  pea-like  flowers  at 
the  ends  of  long  ascending  stalks. 

Ormogabpum  sennoides,  />.  C  (=  Iledysarum  8ennoide$,  Willd.). 

A  shrub  with  glutinous  hairy  shoots,  unequally  pinnate  leaves,  and 
short  axillary  racemes  bearing  a  few  pea-like  flowers,  producing  jointe<i 
pods.  The  decoction  of  the  roots  of  this  shrub,  which  is  called  "Cast 
Momngie  "  in  the  Tamul  language,  and  **  Adivie  moonaga  "  in  Telinga,  is 
prescribed  by  the  native  physicians  as  a  tonic  and  stimulant  in  fevers,  an»i 
a  liniment  made  of  the  powdered  hark  and  sesamum  nil  is  a])plio<l  externally 
in  paralysis  and  lumbago. 


COMBRETACK^. 
Terminalia  tomentosa,  W.  et  A.  (=  Terminalia  alata.  Roth.). 

This  is  a  large  tree  with  deeply-cracke<l  bark,  and  nearly  opposite, 
linear,  oblong,  obtuse  leaves,  somewhat  cordate  at  the  base,  crcnulate,  and 
clothed  with  pubescence  underneath.  It  is  the  **  Peea-sal  "  or  "  Usan  '*  of 
the  Bengalese  ;  the  "  Nella  madoo  "  of  the  Telingas ;  and  the  **  Aans  "  of 
the  Hindus.  The  reddish-brown,  cracked  bark  has  a  strong  but  not 
unpleasant  astringent  taste,  and  is  classed  amongst  the  febrifuge  medicines 
by  the  native  doctors :  powdered  and  mixed  with  oil  it  is  einploved  in 
aptha). 
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MYRTACEiE. 

Syztoium  cabtophyllifolixjm,  D.  C.  (=  CalyptrantJies  caryophylli/olia, 

Willd.). 

"  Nawel "  of  the  Tamuls ;  "  Nereddie  **  of  the  Telingas ;  and  "  Madang  " 
of  the  Cinghalese.  The  thick,  brownish-coloured  bark  of  this  tree  has  an 
astringent,  slightly  aromatic  taste,  and  a  decoction  of  it  is  sometimes 
prescribed  by  native  doctors  in  fevers  and  bowel  complaints,  and  is  also 
employed  as  a  wash  for  foul  ulcers.  It  has  been  recommended  as  a  tanning 
substance,  but  it  does  not  possess  sufficient  astringency  to  render  it  suitable 
for  that  purpose.  The  tree  has  smooth,  entire  leaves  of  an  oblong-lanceolate 
shape  and  attenuated  at  the  base,  and  bears  cymose  {lanicles  of  flowers 
upon  the  old  branches,  producing  little  edible  fruits  about  the  size  of  peas. 


BARRINGTONIACE^. 
Babbikotonia  bacemosa,  Boxh,  (=  Eugenia  racemoaa,  Linn.). 

"  Cadapum  »'  (Tarn.) ;  «  Kamtee  "  (TeL) ;  and  "  Deya-midella  "  (Cing.). 
Ainslie  says  that  the  reddish-coloured  bark  of  the  Cadapum  is  supposed 
to  possess  IKrtues  similar  to  those  of  Chinchona  bark.  Medicinal  properties 
are  also  ascribed  to  the  root  and  seed,  both  of  which  have  a  bitter  though 
not  unpleasant  taste.  It  is  a  large  tree,  with  cuneate-oblong,  acuminate, 
serrulate  leaves,  crowded  together  towards  the  ends  of  the  branches,  and 
long  pendulous  racemes  of  large  flowers,  producing  ovate,  bluntly  quad- 
rangular fruita. 


CUCURBITACE^. 
Zanonia  Indica,  Linn* 

Mr.  Thwaites  says  that  the  Cinghalese  value  this  plant  as  a  febnTugp, 
and  call  it "  Wal-rasakinda."  It  is  also  found  in  India,  and, is  the  **  Penar- 
valli "  of  Rheede's  Hortus  Malabaricus.  The  plant  is  a  climber,  supporting 
itself  by  means  of  tendrils,  and  has  alternate,  elliptical,  pointed  leaves, 
slightly  cordate  at  the  base,  and  axillary  racemes  of  flowers. 

Tbichosanthes  cucumebika,  Linn. 

This  is  another  cucurbitaceous  plant  much  used  by  the  Cinghalese  as 
a  febrifuge,  and  from  the  experiments  made  with  it  in  the  hospitals  at 
Badulla  it  appears  to  possess  considerable  efficacy.  It  is  astringent  and 
contains  a  bitter  principle,  which  it  yields  to  boiling  water,  and  is  therefore 
recommended  to  be  used  in  the  form  of  an  infusion,  made  with  the  dried 
stem  and  leaves,  llie  plant  is  called  *'  Doommaala  "  by  the  Cinghalese, 
and  is  very  common  both  in  Ceylon  and  India.  It  is  an  annual  climbing 
plant,  with  three-cleft  tendrils,  and  broadly-cordate,  angular  or  lobed 
leaves  toothed  along  the  edges.     Its  seeds  are  used  in  bowel  complaints. 
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UMBELLIFER^. 

Hydbocottle  Asiatica,  Linn. 

The  Asiatic  Pennywort  has  recently  been  discovered  to  be  a  valuable 
remedy  in  leprosy,  scrofula,  venereal,  and  other  complaints.  The  native 
doctors,  however,  have  hitherto  considered  it  serviceable  only  in  bowel 
complaints  and  fevers,  administering  it  in  the  form  of  an  infusion  of  the 
toasted  leaves  in  combination  with  fenugreek.  It  has  a  bitter,  pungent, 
disagreeable  taste,  and  when  bruised  gives  off  a  peculiar  offensive  odour. 
The  active  principle  of  the  plant  is  said  to  be  due  to  a  thick  pale-yellow 
oil  or  extract,  which  has  been  called  VeHarine,  from  the  I'amul  name 
of  the  plant,  "VuUarci."  Its  Telinga  name  is  "Babassa;"  its  Hindu, 
**  Thulkni-a ;"  and  its  Cinghalese,  **  Heen-gotookola.**  By  the  latter  people 
it  is  used  as  an  anthelmintic.  Though  named  Asiatica  by  botanists,  it  \s 
by  no  means  confined  to  that  continent,  but  is  spread  very  generally 
throughout  the  tropics.  It  has  creeping  stems,  and  tufts  of  roundish 
kidney-shaped  leaves. 


CHINCHONACE^. 

IIymenodyction  excelsum,  Wall,  (=  Cinchona  txceUay  Roxb.) 

Roxburgh  supposed  this  tree  to  belong  to  the  same  genus  as  tlie  Peru\Tan 
Ixirks,  but  no  s|x*cios  of  true  Chinchona  has  ever  been  found  wild  iu  the 
Kastorn  hemisphere,  llie  present  tree  grows  to  a  large  size  and  yields 
a  thick  Iwrk,  tlie  inner  coatinpjs  of  which  ]X)ssess  the  bitterness  and  astrin- 
goncy  of  tlio  real  Pennian  bark,  especially  when  fresh  ;  but  the  bitterness, 
tliougli  more  dumblc,  is  not  so  quickly  communicated  to  the  taste.  It 
is  ailleil  **  Bundaroo**  by  the  Telingas. 


COMPOSITE. 

Vehbesina  cinkrea.  Less.  (=  Conyza  nnereay  Linn.). 

A  low-gnnving  annual  plant,  widely  spread  throughout  the  tropics  of 
tho  old  world,  and  considoRnl  by  the  Hindus  to  jwssess  medicinal  virtues, 
a  diH.\vtion  of  the  entire  herb  being  administered  in  febrile  affections  in 
onliT  to  promote  iXTsj^ration.  It  is  the  "Scera  shengalanecr "  of  the 
Tamuls,  and  tho  "Ghonitti  Kamma''  of  the  Telingas. 

AUCKLANDIA    CoSTUS,  Falc, 

In  an  elaborate  memoir  upon  this  plant.  Dr.  Falconer  has  shown  it 
to  Iw  the  8<niax)  of  the  celebrattxi  **Co8tus"of  the  ancients,  which  was 
]  viouslv  rcferrtnl  to  the  CiK^us  Arahkus^  Linn.  (  =  Costus  sjteriosus^  Sm.), 
%  pUint  K'longing  to  tho  order  Zitujibtracco',     It  is  a  gregarious  herbaoe- 
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OU8  plant  with  a  perennial  root  sending  up  annual  erect  stems  six  or  seven 
feet  high,  bearing  large,  somewhat  lyratc  pinnatifid  leaves.  Costus-root 
is  collected  in  large  quantities  in  Cashmere,  but  the  only  use  made  of 
it  there  is  for  perfuming  bales  of  shawls,  and  thus  protecting  them  from 
insects,  the  great  bulk  of  it  being  exported  to  China  and  Persia,  in  both  of 
which  countries  it  is  highly  esteemed  as  a  medicine,  the  Persian  doctors 
regarding  it  as  an  efficacious  remedy  in  nearly  all  the  ills  human  nature  is 
heir  to.  Ainslie  says  tliat  the  native  practitioners  in  India  prescribe  an 
infusion  of  it  as  a  stomachic  and  tonic,  and  also  in  the  advanced  stages 
of  typhus  fever.  In  Cashmere  it  is  called  **  Koot,'*  which  agrees  with 
the  Arabic  **  Koost :"  in  Bengal  it  is  known  by  the  name  of  **  Putchuk." 

Emilia  sonchifolia,  D.  C,  (=  Cacalia  sonchifdia^  Linn.). 

**  Shudimudi  **  of  the  Bengalese,  or  '*  Eadoo-para  "  of  the  Cinghalese. 
An  annual,  with  erect  or  spreading,  branching  stems,  and  variously  shaped 
leaves,  the  lower  ones  being  usually  lyrate,  and  the  upper  more  or  less 
amplexicaul,  with  blunt  or  sharp  auricles.  On  the  Malabar  coast  the 
native  practitioners,  according  to  Rheede,  consider  a  decoction  of  this  plant 
to  possess  antifebrile  qualities. 


EBENACE.E. 

DiospYBOS  Embbyopteris,  Pers,  (=  Embryopteris  glutmi/era,  Roxb.). 

An  American  species  of  Diospyros  (Z).  Virginiana,  Linn.)  is  employed 
as  a  febrifuge  by  rustic  practitioners  in  the  United  States,  and  O'Shaugh- 
nessy  states  that  the  bark  of  the  present  tree  has  been  given  in  India,  but 
with  doubtful  results,  in  the  treatment  of  intermittent  fevers.  It  is  well 
known  as  the  Gaub-tree,  and  the  viscid,  excessively  astringent  juice  of  its 
fruit  is  used  for  tanning,  and  for  paying  the  seams  of  boats.  It  is  a 
middle-sized  tree,  with  long  elliptic-lanceolate,  smooth,  coriaceous  leaves, 
and  whitish  flowers. 


APOCYNACEiE. 
Ophioxylon  sebpentinum,  Willd. 

m 

"  Chivau  amelpodi  "  in  Tamul ;  "  Chota  Chand  "  in  Hindostance  ; 
**  Chandra  "  in  Bengalee ;  **  Patolganni "  in  Telinga ;  and  "  Aikawaireya  " 
in  Cinghalese.  The  root  of  the  Chandra  is  very  bitter,  and  is  administered 
by  the  Telinga  and  also  by  the  Javanese  doctors  in  the  form  of  a  decoction, 
as  a  remedy  in  fever  cases.  It  is  one  of  the  numberless  supposed  remedies 
for  the  bites  of  venomous  snakes,  but,  as  in  many  other  similar  instances^ 
its  virtues  are  fanciful,  and  its  great  reputation  is  probably  ascribable  to  the 
old  doctrine  of  signatures^  the  plant  being  a  climber  and  having  a  twining 
stem. 
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Wbiohtia  antidysentebioa,  R.  Br,  (  =  Nerium  antidysentericutnj 

Linn.). 

The  bark  of  this  species  of  WrigJUia  is  included  in  some  Earapean 
works  on  Materia  Medica  under  the  name  of  Tellicherry  or  Conessi  bark. 
It  has  long  enjoyed  a  high  reputation  in  India  as  a  tonic  and  febrifuge ; 
but  other  parts  of  the  plant  likewise  appear  to  possess  similar  properties,  a 
decoction  of  the  long  oat-like  seeds  being  employed  in  ardent  fever.  The 
bark  is  also  given  in  dysentery.  Among  the  Tamuls  it  goes  by  the  name 
of  "  Veppalei,"  while  the  Hindus  call  it  "  Curayia,"  and  the  Telingas  «*  PaU 
codija.*'  It  is  a  small  tree  producing  a  white  ivory-like  wood,  which  has 
been  tried  for  engraving  purposes,  but  found  unsuitable  on  account  of  it 
not  being  of  even  Quality  throughout  It  has  obovate-oblong,  shortly 
acuminate,  smooth  leaver,  and  nearly  terminal  corymbs  of  jaamine-like 
flowers. 


ASOLEPIADAOE^. 

Calotrofis  gigantea,  /?.  Br,  (=  Asdepiaa  gigantea^  Linn.). 

Various  parts  of  the  Yercum-plant  have  long  been  employed  for  niediciDal 
purposes  by  the  native  doctors,  and  experiments  made  by  Anglo-Indian 
practitioners  have  proved  that  the  inner  bark  of  the  root,  called  Mudar 
bark,  is  a  valuable  remedy  in  leprosy,  and  that  it  may  also  be  given  with 
advantage  in  several  other  complaints,  including  intermittent  and  other 
fevers.  An  elastic  gum  and  a  valuable  fibre  are  also  obtained  from  the 
plant.  There  are  two  varieties  of  Yercum,  one  with  white  and  the  other 
with  purple  flowers,  the  former  forming  a  tree  fifteen  or  twenty  feet  high, 
and  the  latter  a  shrub. 


LOGANIACE^. 

Strychnos  Nux- Vomica,  Linn. 

According  to  l^oxburgh  the  exceedingly  bitter  wood  of  the  Nux  Vomica 
is  employed  as  a  remedy  in  fevers  of  the  intermittent  kind,  and  also  for 
the  cure  of  snake-bites,  when  that  of  the  next  species  cannot  be  obtaimxl. 
The  poisonous  bark  is  commonly  sold  in  the  Indian  bazaars  in  plaoe  of  the 
febrifuge  "  Rohuna  bark,"  which  is  in  reality  the  produce  of  Svymida 
febri/uga.  It  is  the  false  Angostum  bark  of  our  Materia  Medica.  Nux 
Vomica  seeds  have  also  been  administered  with  some  benefit  in  inter- 
mittent fever.  The  Strychnos  Nujr-Vomica  forms  a  small  tree,  has  oval, 
entire,  shining  leaves,  strongly  marked  with  from  three  to  five  longitudinal 
nerves,  and  bears  small  corymbs  of  greenish-white  flowers. 
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Strycunos  ooluurina,  Linn. 

The  "  N^a  musadi "  of  the  Telingas,  or  "  Koochilaluta  "  of  the  Bengalese. 
The  wood  of  this  species  is  greatly  esteemed  by  the  natives  as  a  remedy 
for  smike-bites,  and  is  also  given  in  cases  of  intenpittcnt  fever.  It  is  a 
climbiDg  shrub  with  thick  woody  tendrils,  elliptic-oblong,  blunt-pointed, 
three-nerved  leaves,  and  small  corymbs  of  yellowish  flowers. 


gentianacea:. 

Ophelia  Chi  rata,  Griseb.  (=  Oentiana  Chiraytu,  Roxb.,  and  Agathotes 

Ohirayta,  Don.). 

The  name  "  Chirata  ^  or  "  Chirayta,**  by  which  this  plant  is  commonly 
known  in  India,  is  derived  from  the  Sanscrit  **  Kirataticta."  The  dried 
stems  of  the  Chirata  have  long  been  famed  amongst  the  natives  of  India  as 
a  tonic  and  febrifuge ;  and  they  have  also  gained  considerable  reputation 
amongst  European  practitioners  in  India,  who,  however,  have  found  them 
to  be  more  efiScacious  in  the  cure  of  intermittent  fever  when  employed 
in  combination  with  the  seeds  of  the  Ouilandina  Bonducella,  mentioned 
above.  It  is  an  annual  plant,  two  or  three  feet  high,  with  smooth  round 
steins  and  opposite,  ovate  or  somewhat  cordate,  acuminate  leaves,  marked 
with  from  five  to  seven  nerves,  and  bears  yellow  flowers.  Chirata  is 
included  in  the  Edinburgh  Pharmacopoeia. 

Ophelia  angustifolia,  Don,  (=  Swertia  angustifoliay  Ham.). 

The  stems  of  this  species  arc  called  "  Pukaree  Chirata  "  in  the  Hima- 
layas, and  are  substituted  for  the  true  Chirata.  The  species  is  distinguished 
by  its  stems  being  somewhat  four-sided,  by  its  much  narrower,  sharjM^r- 
ix>inted,  obscurely  three-nerved,  short-stalked  leaves,  and  by  its  white, 
violet-spotted  flowers.  Both  this  and  the  true  Chirata  are  natives  of  the 
Himalayas. 

Ophelia  eleqans,  Wight. 

It  has  recently  been  discovered  that  the  stems  of  this  South  Indian  species 
are  made  up  into  bundles  in  the  same  manner  as  the  Himalayan  Chiratas, 
with  which  they  have  hitherto  been  confounded  in  the  bazaars.  Ilie 
plant,  however,  has  a  difiierent  native  name,  being  called  "  Salaras "  or 
"  Salajit "  by  the  inhabitants  of  the  Pulney  hills ;  but  it  is  considered 
equally  efficacious  as  a  febrifuge.  It  has  obsoletely  four-sided  stems, 
narrow,  ovate-lanceolate,  sessile,  three-nerved  leaves,  tapering  to  a  slender 
pointy  and  beautiful  pale-blue  flowers. 
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SALVADORACE.E. 

SaLVADORA,  SfK 

A  decoction  of  the  bark  of  a  bpecics  of  Sahadara  is  recomnjcndcd  by 
llinilu  diictors  in  cases  of  low  fever,  aud  as  a  tonic.  Great  confusion,  how* 
ever,  exists  iuuong  the  species  of  this  genus,  and  it  is  therefore  unc<?rlaiii 
^Ikich  one  is  thus  employed.  Ainslic  mentions  SaJvadora  Prmloi,  hut 
it  is  \tiTy  doubtful  whether  that  species  is  found  in  any  part  of  India. 


a)imiACEiE. 

CoBDiA  Mtxa,  Linn, 

Tonic  and  febrifuge  properties  are  ascribed  to  the  bark  of  this  tree,  it 
being,  iica>rdiQg  to  Uorsfield,  one  of  the  chief  remedies  used  in  fevers  by  the 
Javanese,  who  call  it  ^  Kendal."  It  is  a  small  tree  with  rounded  branchei, 
ovate  leaves,  smooth  on  the  upper  surface  but  roughish  underneath,  an<i 
usually  terminal  iKinicles  of  flowers,  producing  yellow,  sweet-tasted  i>uli*y 
fruits  about  the  size  of  cherries.  In  the  Tamul  language  it  b  called  **  Vidi 
luanuu  ;'*  '*  Xekra  *  in  Telinga  ;  **  Lesura  '*  in  Hindoetanee ;  and  "  Loloo" 
in  Cinghah^so. 

SOLANACE.E. 

S.M.,vNi'M  XANTiuvARPCM,  Schrud.  ct  WejiJl.  (=  i^yolanum  Jacquini^ 

Willd.). 

Thoix^  art'  two  ^•aricties  of  this  plant,  one  of  wliich  was  formerly  coii- 
sidor\\l  a  distinct  sixn:ic.s  aud  named  Soiamtm  Jao/uini.  All  ]>arts  of  the 
UttiT  variciv  aiv  iisixi  medicinallv,  and  it  is  one  of  the  fever  remedies 
eiuplo\i\l  bv  the  Ciiiizhalose,  who  call  it  "  Kattoo-wel-battc»o."  It  is  a 
lUvuiuKut,  spreading:  annual  plant,  arnieil  with  numerous  lon^  white 
pnckUs  aiul  lu\ai  j^iimately-pinuatitid  prickly  leaves,  llie  TamuU  call  it 
"  Kauviuu.;  Kaitiri." 


SCKOrHL'r.ARlACE.E. 

riCKOUHizA  Klrrooa,  Hoyh, 

\  Nir.all  i>i  jvr.i;;al  horlvKW^us  plant  found  in  Keiiiaon,  at  Gobsain-than, 
au\l  iilur  |>\>t.s'i'i  tlio  Himalayan  mountains,  where  its  roots,  whic'n  ajv 
imIU>1  **  !h<^M^li;'*  in  Tilvi,  and  have  a  i>owcrful  bitter  taste,  are  uh«^1  as  a 
Irhuin/.o  h\  the  i.ati\os,  and  alsi^  sent  ilown  to  the  bazaars  of  lk'n;zal,  where 
\\\\\  lonu  \»no  vM'  the  uianv  luitcr  nx>ts  sold  under  the  name  of  **  Ttrta." 
'I  ht^  plant  x;i\»\\s  aKaii  ^ix  inches  hii;h,  and  has  scara'ly  any  bieni,  it* 
Ua\>N  al!  n>jni;  ij\>in  the  summit  of  the  thick  nxU,  and  alx»  it*  tlowcr- 
^lalk!s  XX  inch  aiv  live  or  six  inches  high,  and  bear  a  dense  spike  <>f  i>mall 
MuKNh  lU»\\oiN  at  the  top. 
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Hebpestis  Monnieria,  flumh.  (=  Oratkia  Monnieria,  Linn.) 

The  Cinghalese  consider  this  plant  to  possess  febrifuge  virtues :  they 
call  it  "Loonoo  Weela."  In  India  its  expressed  juice  is  mixed  with 
petroleum,  and  used  as  a  topical  application  in  rheumatism.  It  is  a  little 
creeping  plant,  common  in  moist  places  throughout  the  tropics  of  both 
hemispheres,  and  has  obovate-cuneate  leaves,  bearing  solitary  long-stalked 
pale-blue  flowers  in  their  axils.  The  Bengalese  call  it  **  Adha  bimi,"  and 
the  Telingaa  "  Sambrani-chittoo." 


ACANTHACEiE. 

Andbogbaphis  paniculata,  Nees  ah  Essen,  (=  Justicia  panictdata, 

Bunn.). 

This  is  the  celebrated  Creyat,  the  principal  ingredient  in  the  &mon8 
bitter  tincture  called  drogue  arriere^  so  highly  esteemed  in  India  for  its 
tonic  and  stomachic  properties,  and  also  as  a  febrifuge.  The  entire  plant 
is  employed,  the  intensely  bitter  principle  being  found  in  all  parts  of  it.  It 
is  an  annual,  with  stiff  quadrangular  stems  from  one  to  two  feet  high, 
bearing  smooth  lanceolate  leaves,  attenuated  at  the  base.  In  the  Telinga 
language  it  is  called  "  Kella  vemoo ;"  in  Bengalese,  "  Kala-megh  f  in 
Ilindustanee, '*Calapnath;**  and  in  Tamul,  '*  Kiriat,"  hence  the  common 
Indian  name  of  the  plant,  Great  or  Creyat. 

Justicia  Aduatoda,  Linn,  (=  Adhatoda  Vaaica^  Necs  ab  Essen.) 

The  flowers,  leaves,  and  roots  have  a  bitterish  and  somewhat  aromatic 
taste,  and  are  supposed  to  possess  antispasmodic  )>ro{)erties.  An  infusion 
of  them,  especially  of  the  flowers,  is  given  to  prevent  the  return  of  rigour 
in  intermittent  fever.  In  Ceylon  it  is  used  as  an  exjiectorant  for  childivu. 
The  Bengalese  call  the  plant  **  Ikikus ;"  the  Tamuls,  "  Adhatodey  ;"  the 
Cinghalese,  "Paawctta;**  the  Telingas,  "  Adasara  ;*' and  in  Sanscrit  it  is 
called  **  Vasica"  or  "Uroos."  It  forms  a  tree  flfleen  or  twenty  feet  high, 
with  elliptic  oblong  leaves,  attenuated  to  both  ends,  and  pale-colotwed 
flowers  with  purple  stripes  and  rusty  spots. 


LABIATiE. 

CkJiMUM  SANCTUM,  Linn, 

The  Tamul  physicians  prescribe  a  decoction  of  the  root  of  this  common 
Indian  si«cies  of  Basil  in  fever  cases,  and  the  juice  of  the  leaves  in  catarrhal 
affections.  The  Brahmins  consider  tlie  plant  sacred  to  Vishnu,  and  cultivate 
it  in  the  vicinity  of  temples,  while  the  Malays  strew  it  u{)on  the  graves 
of  their  departed  friends.  The  whole  plant  generally  has  a  puqUish  tinge, 
and  grows  about  a  foot  high :  it  has  long-stalked,  downy,  oval  leaveB, 
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toothed  along  the  edges,  and  small  pale- purple  flowera.  Its  Tamnl  name  ii 
*«  Toolaaee  ;**  its  Bengalese,  "  Kala-toolsee  ;**  and  its  Ginghalese  ^  Madooroo- 
tallu." 

AXI80XELE8  Malababioa,  B.  Br.  (=  Nepeta  Malabarica,  Linn.). 

•*  Pema}Tatie  "  of  the  Tamuls ;  •*  Moga  beeiakoo  *  of  the  Telingas ;  and 
*'  Bootan  Kooshum  **  in  Sanscrit.  A  shrab,  2  to  5  feet  hi^h,  clothed  with 
short  tomentum,  and  having  oblong-lanceolate  leaves,  narrowed  at  the  lu^ 
and  purplish  flowers  disposed  in  distant  whorls.  The  leaves  are  bitter, 
astringent,  and  somewhat  aromatic,  and  are  given  in  infusion  in  the  laur 
stages  of  dysentery  and  in  intermittent  fevers.  Patients  suffering  undt-r 
the  last-mentioned  disease  are  also  made  to  inhale  the  vapour  rising  froD 
an  infusion  of  tlie  whole  plant,  in  order  to  induce  a  copious  perspiration. 

Geniosporum  pbostratcm,  Benik,  (=  Ocimum  prostratumy  Linn.). 

A  small  herb  used  as  a  febrifuge  by  the  natives  of  the  Madras  presidency. 
It  has  a  prostrate  stem  and  numerous  hispid  branches,  bearing  niLii) 
oblong-lanceolate,  serrated  leaves,  and  long  spike-like  racemes  of  very  smAll 
flowers. 

KoYLEA  ELEOANS,  TToT/.  (==  Phlomis  colycinOj  Hoxb.,  and  Ballota  cinena, 

Don.). 

According  to  the  late  Dr.  Royle,  after  whom  the  genu3  is  nanu**!,  this 
plant  is  employed  as  a  febrifuge  in  the  Himalayas,  wlit-re  it  is  caLt^l 
"rutkurv.K>/'  It  is  a  much-branche<l,  erect  shrub  from  three  to  rtvc  htt 
high,  having  the  branches  clothed  with  ash-coloured  tomentuin,  and  Uar- 
ing  ovate,  bhari^-jointed,  coarsely  toothed  leaves,  slightly  cordate  al  lie 
Uise.    Its  flowers  vary  from  white  to  jale-rose  colour. 


VERBEXACE.E. 

Tremsa  bERRATitx>UA,  Liuii,  (=  Prcnina  integrifolia,  Linn.). 

The  warm,  bitterish-tasted  rtot  of  this  plant  is  prescribed  in  dec»<:lioL 
by  the  native  practitioners  as  a  gentle  stomiichic  and  conlial  in  levers.  It 
h:us  an  agrivabU*  i»<lonr.  The  tn'C  is  calUnl  "  Moonnee  "  by  the  Tuiiuls; 
**  CiheblKXjnellie  "  by  the  Telingas  ;  and  "  Middee-giiss  *'  by  the  ('in«:h.ii.-M'. 
Its  tnink  and  largi.^  branches  are  armetl  with  spines,  and  its  leaves  an: 
ovate  or  oval,  entire  (>r  toothed  toiK-ards  the  top,  of  a  shining  gRvn  aU>vc 
and  imler  u ndemea 1 1 1 . 

VlTEX  TB11'X>LIA,  Liun, 

l>iflerent  jttrts  of  this  plant  are  employed  mwiicinally,  in  various  way* 
and  for  various  diseases,  by  native  doctors  in  India  and  also  in  Java.  Vtx 
part  used  as  a  remedy  for  intermittent  fever  is  tlie  loaves,  which  an* 
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powdered  and  taken  in  water.  Pillows  stuffed  with  them  are  used  to  cure 
cold  in  the  head,  and  headache.  It  is  a  decumbent  shrub,  with  the 
branches,  under  side  of  the  leaves,  and  inflorescence  mealy-white.  There 
are  two  varieties :  one  with  trifoliate  and  the  other  with  simple  leaves. 
Its  Tamul  name  is  ''  Neer-noochie  ; "  its  Telinga,  *'  Neela  vavilie  ; "  and 
its  Hindustanee,  '*  Nisindha,**  or  "  Seduari." 

ViTBX  Negundo,  Linn, 

This  species  is  considered  to  have  medicinal  properties  similar  to  but 
weaker  than  the  last.  The  decoction  of  the  root  has  a  pleasant  bitter  taste, 
and  b  administered  in  cases  of  intermittent  and  typhus  fever.  In  Tamul 
it  is  called  "  Noochie ; "  in  Telinga,  **  Wayalakoo  ; "  in  Hindustanee, 
'*  Nisunda ; "  and  in  Cingbalese,  '*  Sooddoo-nikka."  It  is  a  more  erect 
shrub  than  the  last,  and  its  leaves  are  all  compound,  consisting  of  from 
three  to  five  entire  or  toothed  or  deeply  pinnatifid  leaflets,  covered  with 
white  meal  underneath,  as  also  are  the  branches  and  flowers. 


NYCTAGINACEiE. 

BoEBHAAViA  DIFFUSA,  Linn,  (=  Boerhaavia  procumhtnSy  Roxb.). 

The  roots  of  several  s(XK;ies  of  Boerhaavia  are  employed  medicinally  by 
the  natives  of  various  parts  of  the  world.  In  India  those  of  the  present 
have  the  reputation  of  being  antifebrile,  and  Ainslie  also  says  that  the 
native  practitioners  include  them  amongst  their  laxative  medicines.  This 
plant  is  a  herbaceous  perennial  with  decumbent,  smooth,  or  rarely  pubescent 
stems  and  leaves,  the  latter  varying  very  much  in  shape.  Among  the 
Bengaleso  it  is  known  by  the  name  of  *'  Gadha-pooma ;  **  and  it  is  the 
"  Pittasooddopala"  of  the  Cingbalese.    Its  leaves  are  eaten  as  a  potherb. 


EUPHORBIACEiE. 

Traoia  cankabima,  WiUd, 

"  Sirroo  canchorie  "  in  the  Tamul ;  and  "  Doolya-gunda  "  in  the  Telinga 
language.  The  root  of  this  plant  has  a  pleasant  odour  when  fresh :  the 
native  doctors  consider  it  to  possess  diaphoretic  and  alterative  qualities,  and 
they  prescribe  an  infusion  of  it  in  ardent  fever.  It  is  an  erect  shrub,  about 
four  feet  high,  with  hispid  stems  and  leaves,  the  latter  being  divided  into 
three  sinuated  lobes.  Roxburgh  says  that  the  hairs  on  this  plant  sting  as 
bad  as  those  of  the  common  nettle. 
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PIPERACEiE. 

Chayioa  Betle,  Miq.  (s=  Piper  BeUe^  Linn.). 

ITiis  affords  the  celebrated  Betlo  leaves,  so  extensively  employe*!  m  a 
masticatory  in  the  East.  Ainslie  says  that  the  warm  juice  of  the  l«ivi-s  is 
prescribed  by  the  native  doctors  as  a  febrifuge,  in  the  quantity  of  a  small 
spoonful  twice  daily. 

Piper  niqbum,  Linn, 

Black  pepper  has  long  been  known  to  possess  febrifuij^o  powers:  an 
infusion  of  it  in  some  kind  of  spirit  is  a  popular  remedy  for  preventing;  tb« 
return  of  the  paroxysms  in  intermittent  fevers.  The  root,  however,  is  the 
part  usetl  by  the  native  doctors  in  India,  and  is  administered  in  the  form  of 
a  decoction.  Piperin,  one  of  the  constituents  of  pei>per,  lias  been  Kii<l  to 
be  a  more  certain  and  speedy  febrifuge  than  the  chindiona  alkaloi<is,  I'd! 
0*Shaup;hncssy  says  that  after  repeated  and  careful  trials  he  found  it  wu 
not  of  the  least  utility.    The  Tamul  name  of  the  plant  is  *'  Shuvium.** 


ZINGIBERACEiE. 

CuRcxniA  LONQA,  Linn. 

The  uses  of  the  various  kinds  of  Turmeric  for  dyeing  purposes  and  ai 
a  condiment,  |)articularly  for  the  preparation  of  curry-powder,  are  well 
known,  both  in  this  ajuntry  and  to  the  natives  of  India ;  but  tin-  latter 
consider  that  it  also  ijossesses  medicinal  virtues,  and  give  it  as  a  stiniuluijt 
and  tonic  in  intennittent  fever  and  some  other  diseases.  Eurui^an  {cacti- 
tioners  at  one  time  regarded  it  as  useful  in  jaundice. 


LILIACE.E. 

Allium  sativum,  Linn, 

Ainslie  says  that  the  Hindus  express  a  stimulating  oil  from  con:n."ii 
j^rlic,  which  they  prc8cril)e  internally  in  ague  to  prevent  the  nrum-iKv  of 
the  paroxysms,  and  use  externally  in  paralytic  and  rheuiiiatic  affieti<>ns. 
Garlic  is  called  "  Vullay  i)Oondoo  "  in  Tamul ;  **  Lassun  "  in  Ilindostaiieo ; 
and  '*  Lasuna  **  in  Sanscrit. 


ORONTIACE.^. 

AcoBUS  Calamus,  Linn, 

The  rhizomes  of  the  common  Sweet-Flag  are  well  known  in  some  i  art* 
of  England  as  a  cure  for  ague,  and  the  natives  of  the  East  are  well  an  art 
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of  their  virtues  in  this  respect.  Indian  practitioners  also  reckon  it  valuable 
in  the  *'  indigestions,  stomach-aches,  and  bowel  affections  of  children,'*  so 
much  so,  indeed,  that,  according  to  AiuHlie,  **  there  is  a  ])cnalty  incurred 
by  any  druggist  who  will  not  open  his  door  in  the  middle  of  the  night 
and  sell  it  if  demanded."  llie  Bengalese  call  it  "  Shwet  buch ;  "  the 
Cinghalese,  "  Wadakaha ; "  and  the  Hindus,  "  Bach.** 

POTHOS  SCAN  DENS,  lAnU, 

The  native  practitioners  use  this  plant  in  putrid  fevers.  It  is  an  epiphyte 
with  slender  rooting  stems  adhering  to  the  branches  of  trees  like  ivy,  and 
has  entire,  lanceolate,  smooth,  coriaceous  leaves,  ta^iering  upwanls  to  a 
point  and  blunt  and  rounded  at  the  base,  where  they  arc  articulated  with 
the  winged  stalk. 


GRAMINACE^. 

Andbopooon  mubigatus,  Uetz. 

ITie  fragrant  aromatic  roots  of  this  grass,  called  Cuscus  or  Vetivert,  are 
only  employed  for  perfumery  purposes  in  this  country,  but  in  India  they 
are  well  known  as  the  material  of  which  window  and  door  screens  arc 
made,  and  the  native  doctors,  moreover,  consider  them  to  possess  medicinal 
virtues,  prescribing  an  infusion  of  them  as  a  diaphoretic  and  gentle  stimu- 
lant in  some  kinds  of  fever.  '*  Vittie  **  is  the  Tamul  name  of  the  plant, 
and  ''  Vayr"  in  the  same  language  signifies  root^  and,  by  combining  and 
oorru[)ting  these,  Europeans  have  formed  the  word  Vetiveit ;  while  its  other 
European  name,  Cuscus,  is  derived  from  the  Persian  "  Kbus-Khus."  In 
Hindustaneo  it  is  called  **  Useer ;"  and  in  Sanscrit  "  Viratara." 

Andbopooon  Iwabancusa,  I'oxb, 

The  natives  administer  an  infusion  of  the  roots  of  this  grass,  combined 
with  ixjpper,  in  fevers,  of  both  the  continued  and  intermittent  kind.  It 
has  a  bitter,  warm,  pungent  taste,  and  fragrant  odour.  The  specific  name 
is  derived  from  the  Bengalee  and  Hindustanee,  which  is  variously  spelt 
**  Ibharankusha,"  "  Iwarankusha,*'  **  Kurankusha,*  or  **  Iwaraucussa.** 

Andbopogon  Calamus-abomaticus,  JRoyle. 

According  to  Uoyle,  this  is  the  KoKafios  dpafiariK6t  of  the  ancient  Greeks, 
and  the  Sweet-cane  or  Calamus  of  the  Bible.  When  chewed  it  has  a 
strong  taste  of  ginger,  whence  it  is  commonly  called  Ginger-grass.  The 
native  doctors  give  an  infusion  of  it  as  a  stomachic  and  febrifuge ;  and  they 
also  prepare  from  it  a  very  fragrant  aromatic  oil,  which  they  esteem  very 
highly  as  a  liniment  in  chronic  rheumatism.  This  is  sent  to  this  country  as 
gra.«»-oil,  or  ginger-grass  oil,  and  is  sold  by  our  perfumers  as  oil  of  geranium 
or  spikenard. 


APPENDIX    D. 


REPORT  ON  THE  CULTIVATION  OF  CHINCHONAS  IN  SOUTHERN 
INDIA.  BY  WILLIAM  Q.  McIVOR,  ESQ^  SUPERINTENDENT 
OF  CHINCHONA  -  CULTIVATION  IN  THE  NEILOHERBY 
HILLS. 


Rearing  Seeds. — The  first  sowing  of  imported  seeds  took  place  in  the 
beginning  of  February  1860.  No  certain  data  being  given  for  the  treat- 
ment of  Chinchona-seeds,  our  first  operations  were  necessarily  experimental, 
and  a  good  number  of  seeds  were  lost  by  being  sown  in  too  rctentiTje  a  soil, 
and  supplied  with  what,  to  Chinchona-seeds,  proved  to  be  an  exoen  of 
moisture ;  the  greatest-success  we  obtained  in  our  first  attempts  was  with 
the  use  of  a  soil  comix)8ed  almost  entirely  of  burned  earth,  and  of  this 
sowing  nearly  sixty  per  cent,  germinated,  the  temperature  of  the  earth 
being  about  70".  The  number  of  days  required  before  germination  took 
place  in  the  several  sowings  varied  from  sixty-two  to  sixty-eight.  The 
seedlings  made  but  little  progress  for  the  first  six  weeks,  but  after  that 
time  they  sprung  into  rapid  growth,  averaging  from  li  to  2  inches  per 
men^5em. 

Seeds  of  the  valuable  Chinchona  Condaminea,   received  on   the   ICth 
February  1862,  were   sown  on  the  same  day  in  a  very  light  open  st>il 
comix)sed  of  a  beautifully  ojxju  sort  of  sand,  with  a  very  small  admixture  of 
leaf-mould.     Our  exiK'rience  with  the  first  seeds  having  established  beyond 
all  duubt  tliat  the  Chinchonas  are  very  impatient  of  any  excess  of  moisture, 
particular  care  was  taken  in  the  preparation  of  the  soil  used  in  thi;j  sowing. 
The  earth  was  in  the  first  instance  exposed  to  the  sun  for  two  or  three  dayn 
and  thoroughly  dried,  it  was  then  heated  to  about  212®  in  order  to  deutruy 
all  grubs  or  larva  of  insects ;  after  being  allowetl  to  cool,  it  was  brought 
into  the  j)otting-shed  and  watered  sufficiently  to  make  it  moist,  but  only  to 
that  degree  of  moisture  that  the  particles  of  soil  wouM  not  adhere  together 
on  being  pressed  firmly  with  the  hand,  that  is,  the  earth  on  Ix-ing  laid 
down  was  sufficiently  dry  to  break  and  fall  into  its  usual  form.     With  the 
soil  in  this  state  the  pots  were  filled,  the  surface  lightly  pressed  down,  and 
the  seeds  sown  thereon,  being  lightly  covered  with  a  sprinkling  of  saml. 
The  iK)ts  were  then  placcil  on  a  slight  bottom  heat  of  about  72*.     These 
were  never  watered  in  the  strict  sense  of  the  wonl ;  when  the  surface  p^-t 
dry  they  were   slightly  sprinkled  with  a  fine   syringe  just  sufficient  to 
dani})  the  surlbc^',  but  never  to  {K'nctrate  the  soil.     Under  thiij  treatment 
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the  BeecU  began  to  germinate  ver}'  vigorously  on  the  sixteenth  day  after 
sowing,  and  now,  17th  March  1862,  or  twenty-nine  days  after  sowing, 
upwards  of  sixty  per  cent,  of  the  whole  of  the  perfect  seeds  sown  have 
germinated,  and  we  may  £Eiirly  hope  to  rear  over  ninety  per  cent,  of  this 
sowing.  I  may,  however,  observe  that  these  seeds  possessed  the  great 
advantage  of  being  forwarded  to  India  in  a  letter,  and  thus  they  were  never 
subjected  to  the  damaging  effects  produced  on  seeds  sent  out  in  air-tight 
parcels.  The  reason  of  this  is  the  want  of  a  circulation  of  air  through  the 
packets,  and  a  consequent  deposit  of  moisture  on  the  interior  of  the  outer 
covering  by  every  increase  and  decrease  of  temperature  on  the  voyage.  As 
soon  as  the  seeds  germinate  they  are  carefully  pricked  out  into  fresh  pots 
(the  soil  being  prepared  as  before  described  for  the  seeds).  This  must  of 
course  be  done  with  very  great  care,  the  radicle  being  carefully  covered 
with  soil,  while  the  seed  and  cotyledons  are  kept  above  the  surface.  In  this 
way  about  twenty-five  seedlings  are  transplanted  into  a  four-inch  pot,  and 
treated  in  every  respect  the  same  as  the  seeds ;  that  is,  they  arc  never 
watered,  the  soil  being  merely  sprinkled  as  before  stated  to  keep  it  in  that 
medium  state  of  moisture  in  which  it  was  first  put  into  the  pots.  This 
prevents  the  damping  off  of  the  seedlings,  to  which  they  are  very  liable 
when  treated  otherwise ;  it  also  greatly  facilitates  their  growth  and  the 
formation  of  roots,  the  soil  being  so  perfectly  open  that  it  is  readily  affected 
by  the  atmosphere,  and  thus  kept  in  the  most  favourable  condition  for  pro- 
moting vegetation.  When  treated  in  this  way  our  seedlings  have  made  an 
average  growth  in  ten  months  of  over  eighteen  inches,  the  growth  being 
much  more  rapid  towards  the  end  of  the  ten  months  than  in  the  earlier 
stages. 

Propagation, — As  soon  as  the  seedlings  and  imported  plants  attained 
sufficient  size,  they  were  propagated  by  being  layered ;  in  this  way  it  was 
found  that  they  rooted  readily  in  about  six  weeks  or  two  months,  and 
threw  out  shoots  from  every  bud ;  and  not  only  this,  but  many  latent  buds 
were  developed,  and  a  fine  growth  of  young  wood  produced  for  succeeding 
layers  and  cuttings.  The  principle  of  layering,  being  so  well  known  to 
English  gardeners,  requires  no  detail ;  but  in  the  Chinchona-plants  it  was 
found  that  the  layers  were  very  liable  to  Need,  and  this  not  only  weakened 
the  plants  but  retarded  the  formation  of  roots ;  this  we  foimd  to  be  reme- 
died in  a  great  degree  by  inserting  in  the  cut  a  triangular  piece  of  perfectly 
dry  broken  porous  brick.  An  abundance  of  young  wood  being  produced, 
we  proceeded  to  propagate  by  cuttings,  the  earth  being  prepared  with 
great  care,  the  same  as  for  the  seeds,  with  the  exception  of  not  being 
heated.  The  ends  of  the  cuttings  are  placed  upon  pieces  of  perfectly  dry 
porous  brick,  around  the  sides  of  the  pots.  They  are  then  placed  on  a 
bottom  heat  of  75°  or  80° ;  and,  with  this  treatment,  young  and  tender 
wood  roots  in  about  three  weeks  or  one  month,  older  wood  in  al)0ut  six 
weeks  to  two  months.  With  cuttings  of  the  young  wood  our  loss  has 
not  exceeded  two  jicr  cent.,  and  with  older  wood  about  ten  jK^r  cent. 

Our  object  being  to  produce  the  largest  nunilxr  of  j»lant«  in  the  shortest 
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possible  space  of  time,  it  was  found  that  oattings  and  layers  required  more 
wood  than  could  be  conveniently  spared,  and  it  was  resolved  to  try  the 
propagation  by  buds ;  in  this  respect  the  success  has  been  most  satis&ctorr. 
The  secret  of  success  entirely  lies  in  the  amount  of  moisture  given  ;  if  in 
excess,  they  rot  immediately,  but,  if  sufficient  care  is  exercised  in  reference 
to  moisture,  the  losses  will  not  exceed  three  or  four  per  cent.  Six  C.  Cali- 
saya  buds  put  in  on  the  30th  January  all  rooted  in  forty-one  days.  It 
may  be  observed  that  it  is  not  necessary  that  a  leaf  should  be  attached 
to  the  bud :  this  is  no  doubt  an  advantage,  although  we  have  struck  many 
buds  of  the  red  bark  without  leaves,  and  also  a  few  of  the  Galisayaa. 

It  ought  to  be  explained  that  the  reason  why  the  earth  is  brou^t  to  a 
medium  state  of  moisture  before  being  put  into  the  pots  is  because  it  it 
never  afterwards  watered  to  such  an  extent  as  to  render  it  really  wet,  bttng 
in  fact  just  kept  in  that  state  of  moisture  in  whidi  it  was  originally  plioed 
in  the  pots,  and  this  uniform  and  medium  state  of  moisture  is  more  easily 
retained  by  the  pots  being  plunged  in  beds  of  earth.  The  reason  why  we 
found  this  system  necessary  was,  that,  when  the  soil  was  watered  in  the  usual 
way  after  the  seedlings  or  cuttings  were  placed  in  it,  it  was  found,  from  its 
expansion  and  adhesion  by  the  action  of  the  water,  that  its  particles  were 
forced  far  too  close  together  to  be  beneficial  to  the  growth  of  the  plants, 
and  in  many  instances  this  proved  to  be  injurious,  vastly  retarding  their 
growth. 

In  the  nurseries  in  the  open  air  the  same  principle  of  cultivation  and  jfto- 
pagation  as  that  described  above  has  been  adopted,  and,  with  reference  to 
the  condition  of  the  plants  and  layers,  with  nearly  equal  success,  the 
period  of  rooting  of  the  layers  being  from  two  months  to  ten  wcekR,  while 
cuttings  take  from  two  to  three  month b,  the  average  loss  being  abi>ut 
fifteen  per  cent. :  this  occurs  from  the  impossibility,  in  the  open  air,  of 
keeping  a  uniform  state  of  the  atmosphere  around  the  cuttings.  With 
layers  this  is  not  so  important,  as  they  root  quite  as  surely  (though  slower) 
as  in  the  propagating-houses,  and  flourish  equally  well. 

Formation  of  riantations. — The  mode  of  cultivation  of  thesr  pUnti 
likely  to  prove  the  most  advantageous  hcva^  uncertain,  it  was  resolved  in 
May  and  Jime  of  1861  to  place  out  a  number  of  plants  under  different 
conditions  of  shade,  exposure,  <Src.,  and  the  result  has  been  that  the  plants 
placed  without  the  protection  of  living  shade  have  made  the  must  satis- 
factory progress,  and  borne  the  dry  season  without  the  least  injury.  The 
plants  placed  under  living  shade  were  found  to  be  damaged  in  some  degree 
during  the  rains  by  the  incessant  drip,  but  on  the  weather  clearing  up  they 
threw  out  new  leaves  and  quickly  recovered.  Nine  months  after  planting, 
or  at  the  end  of  our  dry  season,  these  plants  were  found  to  be  suffering 
considerably  from  tlie  drought ;  and  on  taking  a  few  of  them  up,  it  was 
found  that  the  holes  in  which  these  Chinchonas  were  planted  luui  become 
entirely  filled  by  the  fibres  of  the  roots  of  the  living  trees  in  their  neigh- 
bourhood, which  had  drawn  up  the  whole  of  the  mointure  an*!  nourishment 
from  the  soil  in  which  the  Chiuchona-plants  were  placed.     In  putting  th<* 
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plants  OQt,  which  were  placed  in  the  open,  wo  of  course  saw  from  the  first 
that  with  the  young  plants  we  had  to  comhat  the  bad  efifects  of  excessive 
evaporation  during  our  dry  season,  under  a  bright  and  scorching  sun ;  we 
also  saw  the  injury  likely  to  be  done  to  the  i)lants  by  radiation  during 
bright  and  cloudless  nights.  To  obviate  these  disadvantages  the  plants 
were  sheltercnl  on  the  approach  of  the  dry  season  by  a  rough  enclosure  of 
bamboo-branches,  with  the  leaves  adhering  to  them,  so  as  to  give  them 
sufficient  shade  both  from  the  effects  of  evaporation  and  radiation.  The 
enclosure  is  left  open  on  the  north  side,  and  enclosed  on  the  south,  east, 
and  west ;  the  sun's  declination  being  south  during  the  dry  w^eathcr.  Tlie 
ground  will  not  be  impoverished  by  the  roots  of  other  trees,  and  the  whole 
of  its  nourishment  is  preserved  for  the  Chinchona-plants.  At  the  same 
time  they  will,  by  this  treatment,  be  far  more  efficiently  protected  from 
evaporation  and  radiation  than  they  would  be  by  the  use  of  living  shade, 
whether  caused  by  forest-trees  or  by  the  admixture  of  faster-growing  plants. 
In  addition  to  this  shade  of  the  branches  of  cut  bamboos,  the  soil  around 
the  roots  of  some  of  the  yoimg  Chinchona-plants  was  covered  one  or 
two  inches  in  thickness  with  half-decayed  leaves,  and  the  plants  thus 
treated  show  a  verj'  great  luxuriance,  which  is  not  exceeded  by  any  of  the 
plants  in  our  propagating-houses.  To  ascertain  the  cause  of  this  luxuriance 
a  few  of  the  plants  were  recently  examined,  and  although  at  the  end  of 
the  dry  season  the  soil  about  the  roots  was  found  to  be  perfectly  moist; 
thousands  of  young  rootlets  of  great  strength  were  found  to  have  been 
thrown  into  the  covering  of  decayed  leaves,  so  that  it  had  become  one 
matted  mass  of  bc>autiful  white  roots,  many  of  them  nearly  the  thickness 
of  a  crow-quill,  (hi  the  strength  of  these  observations  we  have  resolved 
to  place  out  this  season  seventy-five  acres  of  Chinchona-plants  in  cleared 
land,  and  exactly  under  the  conditions  and  treatment  last  described ;  we 
also  propose  planting  seventy-five  acres  under  various  degrees  of  living 
shade,  in  which  every  attempt  will  be  made  to  mitigate  as  much  as 
possible  the  injurious  effects  of  this  system  already  described.  The  culti- 
vation of  these  plants  being  experimental,  it  is  necessary  that  we  should 
give  every  method  of  cultivation  which  appears  reasonable  a  fair  trial,  and 
that  only  develo|)ed  facts  should  influence  us  in  giving  preference  to  one 
method  of  cultivation  over  that  of  another.  The  distances  at  which  we 
have  prepared  to  place  the  plants  are  for  the  larger  growing  species  from 
nine  to  ten  feet  ai)art,  for  the  sorts  of  medium  size  eight  feet,  and  for  the 
shrubby  sorts  seven  feet :  these  distances  are  of  course  too  close  to  admit  of 
the  plants  attaining  a  full  size,  but  we  believe  that  it  will  be  advantageous 
to  plant  them  close  in  the  first  instance,  and  thin  them  out  afterwards.  In 
order  to  illustrate  the  extreme  growth  of  our  plants,  it  is  worthy  of  note 
that  one  or  two  of  them,  although  not  yet  twelve  months  old,  have 
attained  a  height  of  about  five  feet  by  three  and  a  hall'  feet  in  diameter 
through  the  branches ;  we  may  therefore  conclude  that  the  plants  will  in 
about  two  years  fairly  cover  the  ground  if  placed  at  the  distances  given 
above.    When  they  begin  to  crowd  and  im]XKle  the  growth  of  t^ach  other 
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Uiqr  will  of  oonne  be  tiliiiiiied  out  and  pnmed ;  and  it  is  anticipated  that 
ft  good  supply  of  baik  may  be  obtained  by  these  means  in  finom  eight  to 
iwelTe  yean,  or  perhapa  earlier. 

OotaeamMmd^  IMi  Manh,  1802. 

P.Sw  On  the  5th  of  April  the  seeds  of  C  Condaminea  were  ooming  up 
plentiii]lly»  and  4193  seedlings  had  already  been  tnmsplanted.  100  seed- 
lings of  C  criapa  had  also  come  np.  The  seeds  of  C  Condammea  vera 
coming  np  at  the  rate  of  500  apday.  At  this  date  there  were  25,000 
Chinchona-plants  on  the  Neilgheny  hills,  and  all  the  species,  except  C. 
UmetfdliB^  were  increasing  rapidly.  It  will  be  some  time  before  Mr.  IblTor 
will  be  able  to  pn^Mgate  from  the  latter  species,  owing  to  the  Teiy  un- 
healthy state  in  which  the  plants  arrired  from  JaTS.  In  April  50  screi 
of  ground  were  prepared  for  planting  at  the  Dodabetta  site,  and  70  acnsat 
Neddiwuttum. 


APPENDIX   E. 


NOTE  ON  THE  EXPORT  TRADE  IN  PERUVIAN  BARK  FROM 
THE  PORTS  OF  SOUTH  AMERICA.  AND  ON  THE  IMPORT 
TRADE  INTO  ENGLAND. 

Abica,  the  port  for  the  "  Calisaya "  bark  from  Bolivia.  In  1859  the 
export  of  bark  amounted  to  192,600  lbs.,  valued  at  17,334/. ;  and  between 
January  and  November,  1860,  to  388,800  lbs.,  valued  at  36,000?. 

Iblay,  another  port  for  the  **  Caltsaya  "  bark  from  Bolivia.  In  1859 
the  export  of  bark  amounted  to  146,000  lbs.,  valued  at  13,460Z.  (of  which 
136,500  lbs.  went  to  England,  and  9500  lbs.  to  France) ;  and  between 
January  and  Noveml^er,  1860,  to  107,700  lbs.,  valued  at  9770?. 

Patta,  the  port  for  the  "  Crown  "  barks  from  Loxa.  The  price  of  bark 
at  this  port  for  the  last  nine  years  has  been  twenty-four  dollars  the  cwt. ; 
but  during  the  last  year  the  price  has  risen  to  thirty  dollars,  where  it  is 
likely  to  remain  for  some  time.  The  usual  annual  export  amounts  to 
140,000  lbs.,  the  actual  quantity  shipped  in  1861,  and  it  is  valued  at 
8400/. 

Guayaquil,  the  port  for  the  "  i?ed"  bark  and  the  "  West  Coast  Carthor' 
gena  '*  bark.  The  quantity  exported  varies  very  much  in  different  years, 
the  price  being  at  present  about  twenty  dollars  the  cwt.  In  1857  the 
export  of  bark  amounted  to  516,600  lbs. ;  in  1858  to  533,300  lbs. ;  in  1859 
to  201,700  lbs. ;  in  1860  to  91,500  lbs. ;  and  in  1861  to  443,700  lbs. ; 
valued  in  the  last  of  these  years  at  17,748Z. 

The  **  Orey  "  barks  were  exported,  in  former  years,  from  Callao,  and  in 
small  quantities  from  Huanchaco  and  Lam bayeque,  but  of  late  years  none 
has  been  exported. 

The  "  Carthagena^  barks  from  New  Granada  are  exported  from  the  ports 
of  Carthagena  and  Santa  Martha,  and  also  from  the  little  port  of 
TuMACO  on  the  Pacific  coast.  From  1849  to  1865  great  quantities  were 
exported,  but  in  the  latter  year  the  supply  began  to  fail.  The  existing 
civil  war  in  New  Granada  has  still  further  injured  this  trade.  No  reliable 
account  of  the  export  of  bark  from  the  above  ports  of  New  Granada  has 
been  received. 

From  the  four  ports  of  Abica,  Islay,  Payta,  and  Guayaquil  the  average 
amount  of  bark  annually  exported  may  be  taken  at  912,900  lbs.,  valued 
at  59,076^.    Small  quantities  may  come  from  other  ports,  of  which  no 
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MitheQtio  aooount  has  been  obteined ;  ao  that  the  total  amomil 
exported  from  Soath  America  may  be  wrtimated  at  oooaidflmbfy 
2,000,000  Iha.  • 

There  being  no  duty  on  the  importatiaii  of  PeniTian  bark  into 
land,  the  returDB  of  the  amoant  imported  are  much  leai  oanAil^  fapt 
than  was  formerly  the  case.  The  retanuB,  too^  are  in  parkagw^  md  Boi 
in  Ibe.  or  cwta^  and  these  packages  vary  in  wei^t  from  120  Ifaa*  tD 
60  lbs.  The  nmnber  of  packages  of  PeniTian  bark  imported  into 
in  1858  was  19,881;  in  1859  the  nmnber  was  10,651;  in  1860  it  \ 
10,466 ;  and  in  1861  it  was  20,748.  Taking  the  avonn^e  of  Hks 
of  the  packages  at  80  lbs.  each,  the  qoantily  imported  into 
daring  the  last  four  years  would  be  4^984,880  lbs.,  and  in  the  jeir  1881 
about  1,659,840  lbs. 

The  quantity  of  Penivian  bark  imported  into  Rngiand  doling  tiia 
mtcmths  ending  on  March  Slst,  1861,  was  reported  to  be  806,800  !%§.» 
during  the  same  period,  in  the  present  year,  810^700  Iba.  At  this  rate  At 
annual  import  would  be  a  little  over  i;aOO,000  lbs.,  iriliich  is  prab^y 
more  ooneot  than  the  above  es&nato  fiom  the  padagea.  ' 


THE   END. 


litKiKw  :  rmorrftD  nr  w.  CLOtwm  Am>  aom,  irAvroaD  ■»■!,  ak»  cbabim 
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